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Section 1

INTRODUCTION

This report summarizes the results of a technology evaluation study per-

formed by the Logic Devices Department of IBM Federal System Division,

Manassas, Virginia, under Rome Air Force Development Contract No. F30602-80-

C-0068. This contract is entitled "Electrical Characterization of Super

Schottky." The primary objectives of this contract are briefly outlined

below:

Task 1: Select and procure representative gate and flip-flop samples

of both Super Schottky and Low Power Super Schottky tech-

nologies from at least two (2) vendors for each technology.

Task 2: Electrically characterize gate and flip-flop samples of Super

Schottky technology over the military temperature range.

Document results in a final report and recommend electrical

test procedures and characteristics for this technology that

will be applicable to MIL-M-38510 specifications.

Task 3: Same as Task 2, but for Low Power Super Schottky technology.

Task 4: Present electrical performance trade-offs between different

vendor designs of each technology.

l.1 BACKGROUND AND TECHNOLOGY DESCRIPTION

Before discussing test procedures and results, a brief definition and

description of "Super Schottky" technology is in order. "Super Schottky" is

an acronym given to a special family of twenty-eight (28) Schottky-clamped

(54SS series) TTL devices developed between 1977 and 1979 for IBM by three

semiconductor manufacturers, (Fairchild, Motorola, and Raytheon) specifically

to meet the enhanced performance requirements of the NATO-E3A CC-2 computer.

This family of parts achieved 50% speed improvement over equivalent Schottky

(S) devices, (@ no load) with no increase over Schottky power. It exhibited

1-1 1



a speed/power product per gate of 66 pj (22mw x 3.0 ns). In the case of two

vendors (Raytheon and Motorola) this speed improvement was achieved using

conventional Junction-isolation but taking advantage of advances in process-

ing techniques such as ion-implantation and improvements in photolithographic

equipment to construct smaller geometry transistors with shallower junctions

(shallower than S or LS monolithic transistors). The third vendor Fairchild

Semiconductor employed oxide-isolation along with the advanced processing

techniques and equipment mentioned above, to achieve the reduction in tran-

sistor sizes and thus improve performance.

Although the three manufacturers of Super Schottky decided not to

market this TTL circuit family outside of the NATO-E3A application, its very

successful use on IBM's CC-2 Computer demonstrated its feasibility. This

served as a stepping stone for leaders in the semiconductor industry to

launch more attractive product lines that offer various advantages in speed

and power over existing Schottky (S) and Low Power Schottky (LS) TTL circuit

families. These manufacturers developed the capability to manipulate the

switching speed and gain of a Schottky-clamped transistor, thereby controll-

ing power. Switching speeds were enhanced by several means; thinner epitax-

ial layers, shallower diffusions or implantation depths, oxide-isolation, and

walled bases and/or emitters. Transistor power was reduced because lower

current levels were required to operate them.

Two distinct families of next generation bipolar logic technologies were

considered in this study, power dissipation being the greatest distinction

between them: (1) Super Schottky Family-Two product lines were originally

proposed by IBM in order to meet the statement of work criteria of two ven-

dors per family; Super Schottky, 54SSXX from Fairchild Semiconductor, and

Advanced Schottky, 54ASXX from Texas Instruments (Tl), (2) Low Power Super

Schottky Family - Two product lines were proposed; 54FXX (Fairchild Advanced

Schottky TTL), and 54ALSXX, Advanced Low Power Schottky from TI.

1-2



1.2 SUPER SCHOTTKY FAMILY - 54ASXX AND 54SSXX

Figures 1-1 and 1-2 schematically illustrate the circuit differences

between the 54SS00 from Fairchild and the 54AS804 from T.I. The 54SS00

employs diode inputs for its AND function and the 54AS804 uses Titanium-

Tungsten (Ti-W) Schottky diodes. The Ti-W Schottky diodes are used instead

of a standard PN diode because of its fast switching speed and low forward

voltage characteristic over temperature. A reasonably high input threshold

of about 1.3 volts is achieved by both designs. Both circuits have two

stages of transistor gain through Q2 & Q6 of the 54SS00, and Ql & Q4 of the

54AS804. An output feedback diode scheme is employed in both circuits (D3 &

D4 of the 54SSO0 and D5 of the 54AS804) to speed-up TPHL delays by helping to

discha -ge output load capacitance. Resistor values are also very similar.

Table 1-1 compares some pertinent input and output characteristics

specified for the 54SSXX and 54ASXX families. As shown in Table 1-1, the AS

product line offers 3 types of output drive characteristics, a Standard, a

Buffer/3-State, and a Line Driver output. The 54SSXX family of parts had

only one standard output configuration. The specified characteristics of the

Standard AS input and output are very close to that of the 54SSXX.

Figures 1-3, 1-4, 1-5, and 1-6 compare some important D.C. character-

istics of a 54SSO0 from Fairchild and a 54AS804 and 54AS882 from TI. The

54AS804 represents a part with an AS Buffer output and the 54AS882 reprsents

a part with an AS Standard output. Figure 1-3, Iout vs Eout (0), shows the

presence of a feedback diode in each circuits output. This diode comes Into

play at VOL >2.0 volts on the output and increases output sink current

depending on output voltage. The 54AS804, because it is a buffer, has an

output sink capability of 52 mA at 0.5 volts which is higher than the 25 mA

sink current at 0.5 volt of the 54SS00 and the 19.5 mA of the 54AS882. The

54SS00 would have equal or better sink capability than the 54AS804 if it were

not for the high offset voltage or VSAT of 0.3 volts at Iout 0 0.0 mA.

1-3
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Table 1-1. Specified Input/Output DC Characteristics

of 54ASXX vs 54SSXX

54ASXX 54SSXX

Parameter Standard Buffer/3-State Line Driver Standard Unit

Supply voltage 4.5 to 5.5 4.5 to 5.5 4.5 to 5.5 4.5 to 5.5 V

IOH -2.0 max -12.0 max -40.0 max -1.0 max mA

VON 2.5 max 2.4 max 2.0 min 2.5 min V

IOL 20.0 min 32.0 min 40.0 min 20.0 min mA

Vth 1.3 1.3 1.3 1.3 V

1 120 min 160 min -200 min -125 min mA

IIL -2.0 max -2.0 max -2.0 max -2.0 mA

NOTE: IOH = High Level Output Current

VOH = High Level Output Voltage @ IOH Max, VC c 4.5 volts.

IOL = Low Level Output Current @ VOL = 0.5 volts, VCC = 4.5 volts.

Vth = Input Threshold Voltage

OS = Output Short Circuit Current @ VO 0.0 volts, Vcc = 5.5 volts.
IIL = Low Level Input Current @ = 0.5 volts, VCC - 5.5 volts.

The 54AS804 and the 54AS882 demonstrate superior driving capability to

the logical 'I' state in Figure 1-4. A difference in Darlington collector

resistance and current gain allows the 54AS804 to source more current (= 240

mA) than the 54SS00 (150 mA) @ Eout (1) = 0.0 volts.

The input low-level load characteristic of the 54SS00 and the 54AS804 are

very close as shown in the IIN vs EIN (0) plot in Figure 1-5 (1.7 mA and 1.5

mA @ 0.4 volts, respectively). This is consistent because input pull-up

resistors are of similar value (Rl = 2.8 ka).

Figure 1-6 gives an indication of the DC power dissipation per gate of

the AS and SS families. Keeping in mind that the 54AS804 has six gates and

the 54SS00 four, each part type dissipates approximately the 
same power per

gate, i.e., 26 mW/gate or 5.2 mA @ 5.0 volt Vcc.

1-5
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1.3 LOW POWER SUPER SCHOTTKY FAiMILY - 54FXX and 54ALSXX

Figures 1-7 and 1-8 compare the basic gate design of 54ALS20 to that of

a 54F20. The 54F20 employs diode inputs for its AND function, while the

54ALS20 uses high impedance, common collector, PNP transistor inputs. Both

circuits use three stages of gain (Q6, Q5 & Q3) as compared with two stages

of gain used in AS, and SS TTL designs. These designs raise the input

threshold above those achievable with two stages of gain. FAST threshold is

1.5 volts at 250C and ALS threshold is 1.3 volts at 250C. The salient dif-

ferences between the two technologies lie in resistor values and the sizes of

diodes and transistors. Critical resistor values are typically four times

larger on the ALS gate than on the FAST. Fairchild's use of a walled-emitter

oxide-isolated process allows them to fabricate small devices with low side-

wall capacitance. ALS power per gate is typically 1/2 to 1/3 that of FAST.

ALS and FAST have quite different input and output DC characteristics as can

be seen from the four DC plots in Figures 1-9 through 1-12 inclusive. Each

family is clearly designed to interface with different logic technologies.

The 54ALS20 does not have the drive capability of the 54F20 to the logical

zero state as can be seen in the Iout VS Eout (0) plot in Figure 1-9. The

ALS20 can drive 10 LS unit loads (.4 mA/unit load) to the logical zero state

because its output meets the LS IOL specification of 4 mA minimum @ 0.4 volts

VOLO However, the 54ALS20 cannot drive 10 Schottky unit loads (2 mA/unit

load) to the logical zero state as can the 54F20. The 54F20 is specified to

meet the Schottky driver requirements of IOL = 20 mA minimum @ 0.5 volts,

VOL.

Both the 54F20 and the 54ALS20 have output feedback diodes which, when

the output is switching low, will become forward-biased from the up level to

1.8 volts, providing additional base drive to the output transistor(s) (Q3.

Figure 1-7 and 1-8) through the phase splitter(s) (Q5 Figures 1-7 and 1-8).

This additional base drive increases output transistor's collector current

depending on collector voltage (see feedback diode region of Figure 1-9).

1-10
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The output short circuit current, IDS. of the 54F20 and the 54ALS20, on

the other hand, are very close as evidenced in Figure 1-10 (95 mA and 85 mA,

respectively). Both devices have similar Darlington transistor base-emitter

characteristics because the outputs start to source current at about 4.0

volts with Vcc - 5.5 volts.

The power supply current plot in Figure 1-12 shows that the 54ALS20 dis-

sipates approximately one third the power of the 54F20. At Vcc = 5.0 volts,

the 54F20 draws 2.4 mA Icc' while the 54ALS20 draws 0.8 mA. Differences

between FAST and ALS are also conveyed in the IIN vs EIN (0) plot in Figure

1-11. The 54F20 requires the driving device to sink typically 0.34 mA @ 0.4

volts VIL, whereas the 54ALS20, input low cur-rent is less than 20 uA @ 0.4 )
volts. Differences in performance will be discussed later in the summary of

characterization results.

Another major difference between the ALS and FAST circuit families

exsits in the design of flip-flop and 3-state circuits. FAST uses the

enhanced drive feedback circuitry on all circuit outputs. ALS does not use

feedback on flip-flop and 3-state outputs. Even though ALS 3-state outputs

have higher, low output voltage sink currents than standard ALS outputs, the

lack of enhanced high output voltage sink limits the load driving capability

of 3-state ALS circuits. The lack of feedbacks on flip-flop outputs with the

standard ALS drive results in even poorer load driving capability than 3-

state outputs. This limitation will be discussed later in this report

showing the undesirable, poor, low impedence, signal line driving capabil-

ities of ALS flip-flop and 3-state circuits.

Table 1-2 compares some of the processing features of ALS, FAST, and AS.

The significant difference between the processes is the walled emitters of

Fairchild's oxide-isolated process. This feature permits the building of

smaller transistors using equivalent lithography and registrations. The

smaller transistors have low parasitic capacitances and high frequency

responses. The low parasitic capacitances are especially important in low

power circuits that use large value resistors so that RC time constants are

minimized.

1-12
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Table 1-2. Processing Features vs Technology

T.I. Fairchild T.I.

Process Feature ALS FAST AS

Ion Implantation YES YES YES

Oxide-Isolation YES YES YES

Walled Collectors YES YES YES

Walled Bases YES YES YES

Walled Emitters NO YES NO

2-Layer Metal YES YES YES

1-17
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Section 2

SELECTION OF SAMPLES

2.1 ELIMINATION OF THE 54SSXX PRODUCT LINE

Under the Super Schottky Family, the 54SSXX series from Fairchild was
proposed as a candidate for investigation, particularly because Fairchild

was the only 54SSXX series vendor that employed an oxide-isolation process.
Two (2) factors, however, dictated that this product line be dropped from

consideration as a next generation technology: (1) Fairchild offered only

13 part types (all of which were gate and AOI functions). To obtain flip-

flop samples from Fairchild would have incurred design and development

costs. (2) All three vendors decided not to market the 54SSXX family.

Motorola and Fairchild, however, continue to supply Super Schottky circuits

for the NATO-E3A program. IBM therefore recommended that only one Super

Schottky representative be analyzed, the Advanced Schottky (54ASXX) series

from Texas Instruments. This recommendation was approved by RADC.

2.2 SAMPLE SELECTION AND CONSIDERATIONS

The twelve (12) part types examined under this contract are listed in

Table 2-1. Four part types representing gate and flip-flop functions from

each Super Schottky and Low Power Super Schottky family were evaluated. In

the case of the 54ASXX family% flip-flop samples were not available within

the contracted time to allow electrical evaluation. Available functions of

comparable complexity were therefore suggested by IBM and approved by RADC.

The high complexity functions selected were the 54AS181 and 54AS882.

Another consideration in selecting samples was to try and obtain

similar, if not pin-for-pin, compatible, logic functions. For this reason

the 54F1aI was selected with RADC approval so that a like-function, tech-

nology comparison could be made between FAST and AS.
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Table Z-1. Selected Part Types

Technology Part Type Vendor Descriptlon

Super Schottky 54AS804 TI Hex NAND Buffers

54AS808 Hex AND Buffers
54AS882 8-Bit Look Ahead

Carry Generator

54AS1 81 4-Bit Arithmetic

Logic Unit (ALU)Low Power Super)

Schottky 54ALSl1 TI Triple 3-Input AND
54F1l Fairchild Triple 3-Input AND

54ALSZO TI Dual 4-Input NAND

54F20 Fairchild Dual 4-Input MAND
54ALS74 TI Dual D-Flip-Flop

54Fl8l* Fairchild 4-Bit ALU

54ALS574 TI 8-Bit Flip-Flop

54F374 Fairchild 8-Bit Flip-Flop

*The 54F175 was originally proposed but experienced late delivery.

Because of the time period during which this contract took place, the

statement of work criteria that two vendors of each technology be examined,

could not be met because ?nd sources for each technology did not exist.

II
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Section 3

ELECTRICAL CHARACTERIZATION PROCEDURES AND TEST RECOMMENDATIONS

3.1 DC TEST PROCEDURES

DC tests were performed on an IBM-built tester which can test any IC

package up to 40 pins in any logic family. The DC tester has the capability

of conditioning a logic gate so that any input or output characteristic may

be observed. These characteristics were plotted on a Hewlett-Packard X-Y

recorder which provides high resolution of input and output characteristics.
The DC tester was used in conjunction with a Delta 2300 temperature chamber

which enabled testing over the military temperature range. Tests performed
on the DC tester included Iout vs Eouts In s Em, Em vs Eouts p vs

Eps, Input Breakdown, Kin and Input Diode Clamping Voltage, Vclamp .

3.2 TEMPERATURE SYSTEMS

The temperature systems used by IBM to force the desired junction
temperatures of the devices characterized included a Temptronix Model TP27
thenmospot, and a Delta 2300 temperature chamber. All systems were ac-

curately controlled for precision temperature testing through the military
0 :temperature range. Junction temperatures were typically forced to -55 C and

150C.

The K-factor bar method was used by IBM to control the temperature
systems in setting the desired junction temperature for devices being

characterized. A K-factor bar is a silicon chip containing isolated tran-

sistor emitter-base diodes and resistors. These chips are packaged in the

same type packages (14, 16, 24 pin flatpack and CDIPS) using the same die

attach and bonding as is used in packaging the device to be characterized.

Basically the emitter-base diodes act as thermometers. The forward voltage

was measured at a constant low forward current as a function of the package

ambient temperature. Since there is essentially no device power being

dissipated the ambient temperature of the device packages is a close approxi-

mation of VBE junction temperature. A plot of VBE forward voltage vs VBE
junction temperature thus derived was used to determine the control setting
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of a temperature forcing system to achieve any desired junction temperature.

Power was dissipated in the K-factor bar equal to that of the device to be

characterized. The temperature forcing system's controls were set to give

the VBE corresponding to the desired junction temperature. This control

setting was then used to force the junctions of the devices being charac-

terized to this same temperature as indicated by the K-factor diodes.

3.3 AC TEST PROCEDURES

IBM FSD's Electrical Characterization Laboratory maintains two indepen-

dent test stations, the Tektronix model 3110 and model 3111 test systems.

(See Figure 3-1). These logic testers provided for the automatic programming

and data logging of most of the dynamic electrical tests performed in this

study. Each test station allowed for manual and variable control of impor-

tant forcing conditions such as ramp rate, DC offset, amplitude, and power

supply voltages. Circuit propagation delays, output signal rise and fall

rates, and output signal amplitude and offset were some of the essential AC

characterization parameters which were measured directly by each system. The

essential components that compromised a single Tektronix test station are

described below;

I. A fast, accurate, sampling oscilloscope (Tektronix model R568) and

a model R230 Digital Unit made up the heart of each station. The

R568 used a model 3T6, digitally delayable, sampling time base,

which had a sweep rate accuracy of +3%. The sampling rate could be

set at either 100 or 1000 samples per sweep. Repeatability was

better than 0.2 ns. (Refer to Table 3-1 for a chart of the 568

oscilloscope accuracy.) The R230 Digital Unit allowed for manual

as well as automatic control of tester measurements, which was

useful when investigating circuit aberrations or for experimentation.
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Figure 3-1. AC Characterization Test Station (1 of 2 Stations)
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Table 3-1. Tektronix 3110/3111 System Accuracy

3T6 Time Base

0 Programmable Sweep Rate - 100 ps/div to 500 ms/div in

30 calibrated steps. 1-2-5

Sequence

- Accuracy is within 3% from

100 ps/div to 500 ps/div )
o Programmable Sampling Rate - 100 or 1000 samples/sweep

0 Programmable Delay Range - 0-999.9 us Program selectable

by 16-bit BCD Code in
~various increments

3S6 Dual Trace 
Sampling Units

o Programmable Deflection Factor - 2 mV/div to 200 mV/div in 7

calibrated steps, 1-2-5

Sequence - 3% accuracy at

each step

o DC Offset Range +1 V to I V in 5 mV Steps

with 2% accuracy

o B-Delay Range Channel B display can be

delayed from +5 ns to -5

ns
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2. The Tektronix model R241 Programmer provided the capability to
implement automatic tester control. The R241 contains 14 diode

matrix cards which sequentially programmed the 568 oscilloscope and

the R230 Digital Units to perform up to 14 distinct AC parameter

measurements. Devices which required more than 14 AC tests neces-

sitated reprogramming the R241 diode matrix cards for the additional

measurements.

3. High impedance sampling heads (Tektronix S-3A type) with input

impedance of 100 ka/2.3 pF, were used for signal detection. The

S-3A sampling heads have a I GHz bandwidth frequency response, with

rise time specified at 350 ps. To eliminate long cables and main-
tain signal integrity, the sampling head probes monitored signals

directly at the device pins. Before characterization testing, each

sampling head was calibrated for DC offset, and nulled for delay

differences among/between heads.

4. The electrical timing sequence for a characterization test program

was controlled by a Hewlett-Packard model HP8016A Programmable Word

Generator. The 8016A Word Generator provided the timing triggers to

HP8O82A pulse generators which developed the forcing functions to

the device under test. Each pulse generator was manually adjustable

in delay and ramp rate. The 8082As provided rise and fall times <1

ns/V which were necessary to properly simulate the rise and fall

times of the device under test.

3.4 DEVICE TEST CONDITIONS AND RECOMENDATIONS

Figure 3-2 illustrates the input forcing conditions used to measure the

dynamic parameters of each technology tested. The timing diagram is a general

one and takes into account 3-stated, high-impedance-output part types as well

as timing conditions for active low-impedance output devices.
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In depth AC threshold analyses were performed over the military temper-

ature range on devices from each family. The results, as indicated in the

Input Condition Table in Figure 3-2 showed AS and ALS to possess a rising and

falling threshold of 1.3 volts across the military temperature range; the

FAST family approximated a rising and falling threshold of 1.5 volts across

temperature. These threshold analyses were in agreement with the vendor

recommended thresholds for each family. Output rise and fall times were also

measured for each family and based on these measurements, the input forcing

function ramp rates shown in the Input Condition Table in Figure 3-2 were

used for testing. ALS input rise and fall times (Tr and Tf) were set at 6.0

ns (or 2.5 ns/volt) from 0.3 V to 2.7 V on a 3.0 V amplitude pulse. Likewise,

AS and FAST input Tr and Tf were set to 2.5 ns (or 1 ns/volt) from 0.3 V to

2.7 V on a 3.0 V amplitude pulse.

The set up and measurement points detailed in Figure 3-2 were used for

AC test measurements on all part types tested, the results of which are

detailed in Section 4 of this report. IBM recommends that the measurement

points and input conditions in Figure 3-2 be used for future MIL-M-38510

specifications. TI and Fairchild have adopted this methodology.

3.5 RECOMMENDED LOAD CIRCUITS

Figure 3-3 illustrates 3 universal load configurations recommended by

IBM for use in testing 3 types of device output structures, (Low-impedance

bi-state totem pole output, high-impedance 3-state output, and open collector

output) of all new TTL bipolar logic families. These circuits have several

advantages over the 3 traditional load circuits employed by most IC manu-

facturers (see Figure 3-4). The advantages are discussed below:

1. The load circuits in Figure 3-3(A) and 3-3(C) simplify the building

of test fixtures when compared to the separate bi-state and 3-state

load circuits in Figure 3-4(A) and 3-4(C). Open collector output

measurements can also be done with circuit, Figure 3-3(A), if the

output is capable of sinking 12 mA. Therefore, essentially Figure
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*--* J0SWITCH PIC"O

NODE I 3.lTATE. OPEN COLLEC-
PARA. IOTPUT - -TR 0 .S -

MEit I 1 TI T2
--TI - - -o U,

T1D
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L R210% THZ LOE OPEN N/A N/A
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Figure 3-3. Universal Load Circuits Recommended for Future MIL-M-38510
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3-3(A) can be used to test bi-state, 3-state, and open collector

circuits, which traditionally would have required the 3 separate

load circuits in Figure 3-4.

2. The load circuit in Figure 3-3(B) is recommended for testing open

collector ALS circuits which have low output sinking capability.

It requires an additional 500 a resistor to ground (not used in

traditional circuit in Figure 3-4(B)) but this is used to establish

and standardize a testing output up level of 2.2 volts.

3. The timing diagram and measurement points detailed in Figure 3-2,

are standardized and established by the load circuits in Figure '

3-3. Tri-State delays such as TLZ and THZ are established by the

load circuit of Figure 3-3(A) and the measurement points defined in

Figure 3-2. TLZ and THZ measurements are taken at 0.3 V above the

output down level and 0.3 V below the output up-level respectively.

Open collector delays will also be standarized with the newly

recommended circuits. Open collector measurements are taken to

the circuit threshold.

4. Node A (see Figure 3-3(A)) can be switched by a programmable supply,

pulse generator, driver, or relay, thereby allowing direct sequential

programming of delay measurements without stopping test to manually

switch Node A or change test fixture. When driven by a power

supply, driver, or pulse generator (when open ckt cannot be switched)

a silicon switching diode should be placed in series with Rl and

the voltage at Node A raised according to the forward voltage drop

of the diode chosen (see Figure 3-6).

5. The value of R2, 500 a is chosen specifically to allow the use of

low impedance 50 a test probes as well as high impedance sampling

probes or FET probes. On a low impedance 50 a test system, the

500 a pull-down resistor can be represented by a 450 n resistor in

a series with the input impedance of the test probe to ground,

creating a 10 to 1 divider. This test set-up is illustrated in

Figure 3-5 below.
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TEST
POINT VCC

TESTI
POINT VO; VCC RLI I I

FOOM OUTPUT A
L  

FRO OUT PUT_ TEST FROM OUJTPUT
UNDER TEST UNDER TEST POINT UNIRATEST

LOAD CIRCUIT FOR
Sr-STATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR

TOTIN0POLI OUTPUT$ OPEN-COLLECTOR OUTPUTS THREESTATE OUTPUTS

(A) (0) (C)

Figure 3-4. Traditional Load Circuits Employed by Most IC Manufacturers

'-0-- NODEA

R 1 24500
- TEST POINT

.1CL ITEST PROOE
D.U.T. IMPEDANCE

Figure 3-5. Low Impedance 50 Ohm Test System Showing Load Modification

In this study all bi-state devices were tested with the optional load

circuit in Figure 3-3(C). A 510 a +10% carbon resistor and a 47 pF + 1%

chip capacitor (Vitramon part no. EJ-0805A-470-FF) were used.

Tr-state devices were tested with the load circuit of Figure 3-3(C),

with a slight modification. A silicon switching diode (1N4148) having a

forward voltage drop of =.7 volts was placed in series with RI, with the

anode connected to Node A and the cathode to R1. (see Figure 3-6). Node A

was conditioned with an unterminated 8082A pulse generator, which switched
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Dl 7.7V
1N4148 | s 7-

NODE A PULSE I

±10%GEN. -- JONI)

ii -0 TES~r POINT

D.U.T. 4E% +1 P

Figure 3-6. Modified Universal Load Circuit Used by IBM to
Test 3-State Devices

between GND and 7.7 volts. Grounding Node A reverse biases D1 which effec-

tively removes RI from the load circuit for bi-state, THZ and TZH delay

measurements. (Refer to the timing diagram in Figure 3-2.)

The open collector output of the 54FIBl was tested with the load circuit

in Figure 3-3(C), but with a 500 Q pull-up to VC.
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Section 4
CHARACTERIZATION RESULTS AND TECHNOLOGY COMPARISONS

In this section room temperature AC characterization results are sum-

marized and presented for each family and part type tested. Summarized data

over the military temperature range and at three power supply voltages (4.5

V. 5.0 V, and 5.5 V) are available for each part type in Appendix A. DC

characteristics over temperature for each part type are also available in

Appendix B.

4.1 TI's ADVANCED SCHOTTKY (54ASXX) FAMILY

In the Advanced Schottky (AS) Family the following four part types were

characterized; 54AS804, 54AS808, 54AS181, and 54AS882.

4.1.1 54AS804

The 54A5804 is a Hex 2-Input NAND Buffer gate in a 20 pin package. A

logic diagram of the 54AS804 is depicted in Figure 4-1. The average room

temperature ambient performance observed on this part type is detailed in

Table 4-1. Twenty-five (25) samples were tested at 25°C TAI and 15 samples

at -55OCTj and +125 0CT The performance of a 54S04 is included in Table 4-1.

Although this comparison is not a valid one because of the high drive capa-

bility of the 54AS804 over the 54S04. it does offer an indication of the

performance achieved by a typical AS gate with respect to that of a Schottky

gate.

Table 4-1. 5.0 Vg 50 pF, 250C Average Performance/Power

54AS804 vs 54S04

Delay Path 54AS804 54S04

A - Y TPD1 2.9 ns 3.9 ns

A - Y TPDO 3.2 ns 5.8 ns

5.0 V DC Power/Pkg. 120 mW 128 mW
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Figure 4-1. Functional Logic Diagram of the 54AS804
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The average delay of the AS804 was 35% faster than that of the 54S04.

The 54AS804 dissipated 6% less power than the 54S04. It exhibited excessive

high temperature slowdown between room temperature and +125 0C Ti, averaging

45% on TPDl's @ 50 pF. (Refer to Appendix A pages 1, 2 and 3.) Excessive

input leakage current was also observed @ +125 0C T. averaging 200 pA @ 1.5

volts VIN. (See IIN vs EIN plot on page 4, Appendix B.) Input leakage

should not exceed 100 uA @ 7.0 volts. The IOL observed at VOL = 0.5 V. -

550C Tit 4.5 V Vcc was 55 mA. (See Appendix B page 1.)

4.1.2 54AS808

The 54AS808 is a Hex 2-Input AND Buffer gate in a 20 pin package. A

logic diagram of the 54AS808 is shown in Figure 4-2. Like the 54AS804, the

54AS808 has a higher drive characteristic than the 54S08. The comparison

therefore in Table 4-2 is not one-to-one, but does offer an assessment as to

the degree of speed enhancement of the 54AS808. The 54S08 is a quad 2 input

AND gate, and therefore a per gate rather than a per package power compari-

son is made. Twenty-five samples were tested at 250C TA, and 16 samples at

both -55°C T and +125 0C Tj.

Table 4-2. Average 5.OV. 25°C, 50 pF Performance/Power

54A808 vs 54S08

Delay Path 54AS808 54S08

A - Y TPDl 4.1 ns 5.9 ns

A - Y TPDO 4.4 ns 6.7 ns

5.0 V D.C. Power/Gate 24.2 mW 31.3 mW

The 54AS808 showed an average 32% improvement in speed over the similar

Schottky gate function. It also dissipated 23% less power than the 54S08.

This part experienced the same type of +125°C T5 input leakage problem
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observed on the 54AS804. An input leakage current of 0.6 mA @ 2.2 volts was

measured. (See Appendix B, page 9.) A 42% high temperature slow down was

observed in TPDl delays. The IOL observed at V01 = 0.5 V, -550C T., 4.5 V V

was 35 mA (see Appendix B, page 6). Appendix A, pages 4, 5 and 6, contain the

average, maximum, and minimum AC parameters measured over the military temper-

ature range and +10% Vcc on the 54AS808. Appendix B, pages 6 thru 10, contains

the DC characterstics.

4.1.3 54AS181 AND 54F181

Because of the equivalency of function, results from both the AS and FAST

functions are presented here. The 54AS181 and 54F181 are 4-bit Arithmetic

Logic Units (ALU) designed in 24 pin packages. Figure 4-3 shows a logic

diagram of these devices. Both devices are pin-for-pin compatible and function-

ally equivalent to the 54S181, Schottky part type.

Seven distinct circuit delay paths were tested in the SUM Mode of operation,

and these measurements, along with equivalent Schottky delays are compared in

Table 4-3.

Twenty-eight (28) samples of each family were tested at 250C, and 10

samples of each family at -55°C T. and +1250 T.

The data in Table 4-3 shows that the 54F181 was faster than the 54AS181

in eleven (11) out of the fourteen (14) Sum Mode delays. Over the eleven (11)

delays, the 54F181 ranged from 0.3 ns to 3.6 ns faster, for an average of

about 1.2 ns faster. Over the three Sum Mode delays for which the 54F181 was

slower than the 54AS181, the average was 0.4 ns. The 54F181 dissipated

approximately 2/3 less power than the 54AS181. Sum Mode AC data for the

54AS181 can be found on pages 7 thru 9 of Appendix A, while data for the

54F181 are on pages 10 thru 12 of Appendix A. No abnormal DC characteri-

stics such as input leakage were observed on either part. The 54A 181 had
an IO of 32 @ VO 0. - CTj, while the 54FI81 averaged 26

mOL 4 0.5 V, -55C
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Table 4-3. 5.0 V, 250C, 50 pF

Average SUM Mode Performance/Power

54AS181 vs 54F181 vs 54S181

Delay Path 54AS181 54F181 54S181

1) BO - FO TPDI (IP) 6.7 ns 7.2 ns 11.9 ns

TPDO (OP) 10.8 ns 7.2 ns 14.0 ns

2) BO - F3 TPDI (OP) 7.6 ns 7.8 ns 14.0 ns

TPDO (OP) 8.7 ns 7.1 ns 14.0 ns

3) BO - P TPDI (IP) 5.3 ns 4.9 ns 8.9 ns

TPDO (IP) 6.9 ns 5.4 ns 8.5 ns

4) B1 - G TPDl (IP) 6.5 ns 5.6 ns 9.2 ns

TPDO (IP) 6.0 ns 5.1 ns 7.4 ns

5) BI - CN+4 TPDI (OP) 9.8 ns 9.5 ns 11.9 ns

TPDO (OP) 9.2 ns 8.9 ns 14.5 ns

6) CN - F3 TPDI (IP) 5.4 ns 5.8 ns 8.3 ns

TPDO (IP) 6.5 ns 5.3 ns 9.4 ns

7) CN - CN+4 TPD1 (IP) 6.5 ns 5.2 ns 8.2 ns

TPDO (IP) 5.5 ns 4.9 ns 9.0 ns

5.0 V DC Power 490 mW 170 mW 560 mW

IOL @ VOL = 0.5 V, -55°CTj. (See IOUT v.s. EOUT (0) plots of each family on

pages 11 and 20 of Appendix B). In the Sum Mode the 54AS181 slowed down
0from room to +125 CTj an average of 27% while the 54F181 slowed down an

average of 12%.

In comparing the FAST and AS ALU to the Schottky ALU it can be seen

that the 54AS181 outperforms the 54S181 by an average of 31% on all Sum Mode

paths with a 13% reduction in power; the FAST ALU averages 39% better per-

formance than the Schottky ALU, with a 70% reduction in power.
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Table 4-4 compares the Difference Mode performance observed on the three

ALU. Six worst-case circuit paths were tested in the Difference Mode. Data

on some paths of the 54S181 were not available.

Table 4-4. 5.0 V, 250, 50 pF

Average Difference Mode Performance

54AS181 vs 54F181 vs 54S181

Delay Path 54AS181 54F181 54S181

1) 80-FO TPD1 (IP) 8.9 ns 7.4 ns 15.8 ns

TPDO (OP) 12.3 ns 7.9 ns N/A* )
2) BO-P TPDl (OP) 7.1 ns 5.7 ns 9.8 ns

TPDO (OP) 7.6 ns 6.4 ns 11.8 ns

3) Bl-G TPDI (OP) 8.2 ns 6.5 ns N/A

TPDO (OP) 6.4 ns 6.3 ns N/A

4) BI-CN+4 TPDl (IP) 10.5 ns 10.6 ns 15.3 ns

TPDO (IP) 10.9 ns 9.8 ns 16.0 ns

5) BO-A=B TPDI (OP) 25.9 ns 29.3 ns N/A

TPDO (IP) 12.8 ns 9.3 ns N/A

6) M-F3  TPD1 (OP) 7.5 ns 7.4 ns N/A

TPDO (OP) 7.2 ns 6.4 ns N/A

* N/A - Not Available

The above data shows that the 54F181 outperforms the 54A5181 in ten (10)

out of the twelve (12) Difference Mode delays. Over the ten (10) delays the
FAST 181 ranged from 0.1 ns to 4.4 ns faster than the AS18l for an average of

1.6 ns faster. The 54F181 was slower than the 54AS181 by 0.1 ns in the B1-

CN+4 TPDI delay and by 3.4 ns in the BO-A=B TPD1 delay (which has an open

collector output). A load capacitance of 50 pF, a 500 n pull-down resistor

and a 500 n pull-up resistor to Vcc was used as a load on this open collector

output. This accounts for an RC time constant of approximately 12.5 ns. The

54F181 TPD1 was measured to 1.5 volts while the 54AS181 TPD1 was measured to

1.3 volts. This 0.2 volt difference in measurement point can account for a
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2.7 ns difference in delay based on the RC time constant. A comparable

54F181BO-A-B TPD1 delay should therefore read -26.6 ns if measured to 1.3

volts.

High temperature slowdown in the Difference Mode was more pronounced

than in the Sum Mode on the 54AS181, averaging 32%. The 54F181 averaged 19%.

For five of the Difference Mode delays in Table 4-4, data for the Schottky

ALU is provided. The 54AS181 averages 34% speed Improvement over the 54S181,

while the FAST 181 averaged 42% speed enhancement.

The 54AS181 was a first iteration design, while the 54F181 represented

a third iteration design. TI is expected to redesign and make process

adjustments to this part. Performance improvement is therefore expected with

maturity of the AS line.

4.1.4 54AS882

The 54AS882 is a 32-bit Look-Ahead Carry Generator designed in a 24 pin

package. It is intended to take the place of two 54S182's. A logic diagram

of the 54AS882 Is shown in Figure 4-4. Eighteen (18) samples were tested at

250C TA and 10 samples at -55°C T and +125 0C T Table 10 summarizes the

average room temperature performance measured on six different delay paths.

The 54AS882 achieves approximately 38% speed improvement over the

54S182 on the single comparable path CN-CN+8 shown in Table 4-5. What is

significant to note is that the Schottky power dissipation has been main-

tained while doubling the circuit complexity. The 54AS882 had abnormally low

current gain, hfe, in its output transistors as the Iout VS Eout (0) plot on

page 27, Appendix B indicates. The devices are just meeting the Schottky

specification of 20 mA @ 0.5 V, -550C Tj and sink current at 1.5 volts, VOL

is less than 30 mA over the 10 samples tested. An IOL characteristic similar

to the 54AS181 would have been expected since these two part types both have

standard AS output structures.
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4-10

L AiL.:._



Table 4-5. 5.0 V, 250C, 50 pF

Average Performance/Power

54AS882

Delay Path 54AS882 54S182

Y3 - CN+32 TPD1 4.7 ns

Y3 - CN+32 TDPO 5.4 ns

X6 - CN+32 TDP1 3.9 ns

X6 - CN+32 TPDO 4.0 ns

XO - CN+8 TPD1 3.2 ns -

XO - CN+8 TPOO 4.6 ns -

CN - CN+32 TPD1 6.5 ns -

CN - CN+32 TPDO 7.8 ns -

CN - CN+24 TPD1 6.1 ns -

CN - CN+24 TPDO 6.9 ns -

CN - CN+8 TPD1 4.6 ns 7.6 ns

CN - CN+8 TPDO 6.5 ns 10.2 ns
5.0 V DC Power/Pkg 240 mW 240 mW

Examination of the Iout vs Eout (0) characteristic of the 54AS882 on

page 27 of Appendix B, indicates that the forward drop on the output feedback

diode is abnormally high especially at -550C Ti. where the knee of the

feedback diode region is around 2.25 volts. This knee should normally occur

between 1.8 and 2.1 volts. This implies that the forward resistance of the

feedback diode is high which denies base drive to the output transistor.

This is evident in the flatter slope of the feedback diode region. All parts

would have problems providing reflected wave switching in a low impedance 30

ohms transmission line environment.

The overall performance achieved by the 54AS882 is impressive and would

provide valuable system enhancement as well as space savings.
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4.2 FAIRCHILD'S ADVANCED SCHOTTKY TTL (54FXXX) FAMILY

The following four part types in addition to the 54F181 discussed above

were characterized; 54FM1, 54F20, 54F175 and 54F374.

4.2.1 54F1l

The 54Fll is a Triple-3-Input AND gate in a 14 pin package. A logic

diagram of the device is shown in Figure 4-5. The average ambient room

temperature performance and power observed on this part type is detailed in

Table 4-6 and compared to the performance of the 54S11, its Schottky equiva- )
lent. Thirty (30) samples were examined at 250C TA and ten (10) samples at

both -550C T. and +12 0C Ti.

TRIPLE 3-INPUT a 9 a 9 1

POSITIVE-AND GATES b

PStive 1og8c:
Y -ABC

Figure 4-5. Functional Logic Diagram of the 54F11

0i
Table 4-6. 5.0 V, 25°C, 50 pF

Average Performance/Power

54F11 vs 54S11

Delay Path 54F11 54SIl

A-Y TPDI 4.7 ns 5.2 ns

A-Y TPDO 4.2 ns 6.6 ns

5.0 V DC Power/Pkg 24.0 mW. 94.0 mW
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The 54Fll averaged 10% improvement over the 54S11 on a TPDl delay, and

36% speed improvement on a TPDO delay. A significant power savings was

realized by the 54F11, showing a 74% reduction under the Schottky part. The

gains of the output transistors on the ten 54F11 devices tested were low and

none of the samples met the Schottky specification of IOL = 20 mA @ VOL =

0.5V, -550C T.. The Iout vs Eout (0) plot shows this on page 32 of Appendix

B (shows IOL = 18 mA at VOL = 0.5 V, Tj = -55°C). Two (2) devices out of the

ten (10) examined showed abnormal characteristics including excessive output

leakage current of 2 mA @ Eout = 5.0 volts (see Iout vs Eout (1) plot page

33 Appendix B) and Darlington breakdown at VCC >6.0 volts. See Ips vs Eps on

page 34 Appendix B. The Ios measured at 250 C TA averaged 85 mA. The AC

performance data over the military temperature range and + 10% supply voltage

of the 54F1l are available on pages 22 thru 24 of Appendix A.

4.2.2 54F20

The 54F20 is a Dual 4-Input NAND Gate in a 14 pin package. A logic

diagram of this device is shown in Figure 4-6. Twenty-nine (29) samples were
tested at 250C TA and ten (10) samples at both -550C T. and -125°C T.

Table 4-7 summarizes the room temperature ambient performance of the 54F20.

A comparison is made to the performance under similar load condition (50 pF)

of the 54S20.

Table 4-7. 5.0 V, 25°C, 50 pF

Average Performance/Power

54F20 vs 54S20

Delay Path 54F20 54S20

A - Y TPDl 3.6 ns 3.9 ns

A - Y TPDO 2.9 ns 6.4 ns
5.0 V DC Power/Pkg 8.0 MW 40 mW
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Only 8% speed improvement on a TPD1 delay was achieved by the 54F20 over

the 54S20. A 55% speed improvement over the 54S20 was achieved on a TPDO

delay. The 54F20 dissipated 1/5 the power of the 54S20. It exhibited an IOL

of 33 mA @ VOL = 0.5 V, T. = -550C and an los of 84 mA, @ T. = +125 0 C. These

characteristics can be seen on pages 38 and 39 of Appendix B. AC parameters

over temperature and +10% supply voltages are available on pages 25, 26 and 27

of Appendix A.

DUAL 4-INPUT
POSITIVENANO GATES

Y . ABCD . ¢ 0o

Figure 4-6. Functional Logic Diagram of the 54F20

4.2.3 54F374

The 54F374 is an Octal D-Type Flip-Flop with 3-state outputs in a 20-pin

package. A logic diagram of this device appears in Figure 4-7. Thirty

samples of this device were tested @ -550C Tit 250C TA, and +125 0C T.

Characterization of this part was performed before the adoption of the universal

load circuit discussed in Section 3. The 54F374 was characterized at 3 capacitive

loads, 50 pF, 150 pF, and 250 pF on clock to output bi-state delays. A 5 kilohm

pull-down resistor was used in parallel with each lumped capacitor. Later

experiments determined that there was insignificant difference in delays

between the newly adopted 500 ohm/50 pF load and the 5 kilohm/50 pF load used.

TZH and TZL delays of the 54F374 were taken with a 5 kilohm/50 pF load. TLZ

delays were taken with a 5 kilohm resistor to Vcc and a 25 pF capacitor to

ground as a load. THZ delays were taken with a I kilohm resistor to ground

and a 25 pF capacitor to ground. The room temperature ambient 50 pF delays

observed on this device are presented below in Table 4-8.
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Delays and power for the 54S374 were estimated from vendor catalog 25°C,

5.0 V, 15 pF, data and do not represent actual measurements. They do, however,

offer a technology comparison. AC performance data of the 54F374 over temper-

ature and +10% V cc are available on pages 28 thru 30 of Appendix A. DC

characteristics are presented on pages 44 thru 49 of Appendix B.
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Table 4-8. 5.0 V, 250C, 50 pF

Average Performance/Power

54F374 vs 54S374

Delay Path 54F374 54S374

Clock - Q TPDI 5.2 ns 10.0 ns

Clock - Q TPDO 6.5 ns 14.8 ns

TLZ 7.1 ns * N/A

THZ 4.1 ns * N/A

TZL 5.3 ns 8.0 ns

TZH 4.5 ns 11.0 ns

5.0 V DC Power/Pkg 163 mW 450 mW

* N/A = Not Available

The 54F374 averages 47% speed improvement over the 54S374 on the Clock-Q

delays shown in Table 4-8. A 64% reduction under Schottky power is estimated.

The 54F374 averages 26 mA, IOL @ VOL = 0.5 V, T = -55°C and los = 90 mA at

TA = 250C. (See pages 44 and 45 of Appendix B.

The 54F374 exhibited 30% 25°C TA to +125 0C T, slowdown on CLK-Q TPDO

delays, which implied some degree of storage on internal registers before the

output buffer. This slowdown is especially evident on TLZ delays. (See page

28 Appendix A.)

Table 4-9 summarizes the average room temperature, 5.0 volt Vcc miscel-

laneous AC parameters tested on the 54F374.

Table 4-9. Miscellaneous Performance Data, 5.0 V, 250 C Ta

Parameter Avg Data

Set 'I' +.I ns
Set '0' -.3 ns
Hold '1' +.3 ns
Hold '0' +,3 ns
Minimum Positive CLK Pulse 3.7 ns
Minimum Negative CLK Pulse 1.5 ns
Maximum CLK Frequency 130 MHz
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4.2.4 54Fl75

The 54F175 is a Quad D-Type Flip-Flop with Clear. It is available in a

16 pin package. A logic diagram of the 54F175 is shown in Figure 4-8.

Thirty (30) samples were tested at 250 C T., and ten (10) samples at -550C T.

and +1250C T.. The average room temperature performance observed on the

54F175 is presented in Table 4-10 along with that of the 54S175.

Table 4-10. 5.0 V, 250C, 50pF AveragePerformance/Power

54F175 vs 54S175

Delay Path 54FI75 54S175

CLK-Q TPDI 5.2 ns 10.0 ns

CLK-Q TPDO 6.1 ns 14.8 ns

CLK-Q TPDI 5.0 ns 10.5 ns

CLK-Q TPDO 6.3 ns 14.9 ns

CLR-Q TPDO 7.2 ns 15.9 ns

CLR-q TPDI 6.2 ns 11.4 ns

5.0 V DC Power 110 mW 330 MW

Table 4-10 shows that the 54F175 averages 53% faster delays than the

54S175 over the six (6) delays shown, at 2/3 less power. Average AC

performance data across the military temperature range and ±10% VCC is

available on pages 31 thru 33 of Appendix A. Appendix B - pages 50 thru 61

contains pertinent DC characteristics.

Summarized in Table 4-11 is the average room temperature, 5.0 volt

miscellaneous performance parameters tested on the 54F175.
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Figure 4-8. Functional Logic Diagram of the 54F175
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Table 4-11. Miscellaneous Performance Data, 250 C, 5.0 V

54F175

Parameter Data

Set '1' +0.9 ns

Set '0' +1.5 ns

Hold '1' -1.1 ns

Hold '0' -0.4 ns

Minimum Positive CLK Pulse 2.0 ns

Minimum Negative CLK Pulse 3.1 ns

Minimum CLR to CLK Enable Time 3.1 ns

Maximum Clock Frequency 166 MHz

A high Vcc output breakdown anomaly was discovered on the 54F175. It

is evident in the IPS vs Eps plot on page 54 Appendix B, and occurs when

the output is switched from a HIGH to a LOW state with Vcc>6.0 volts.

Experiments showed that the output Darlington transistors have low BVCE

(collector-emiter breakdown) allowing breakdown to occur after a HIGH to LOW

transistion. Both Darlington transistors' base-emitter junctions remain

slightly forward biased when the output has switched LOW (0.2 volts) and the

base of the upper Darlington transistor is sitting at (VBE + VSAT) = 1.0 to 1.1 V.

This condition allows for a lower BVCE voltage on the Darlington.

Other FAST devices examined also experienced similar breakdown but at a

higher VCC i.e. VCC>7.0 volts. In all cases this was a recoverable con-

dition. Fairchild was informed of this anomaly. It is IBM's opinion that

this phenomena is not a critical problem, and should not be a factor under

normal operating conditions. This particular lot of 54F175 Flip-Flops had a

BVCE lower than all other FAST parts examined. This low BVCE should go

higher as the process is stabilized.
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4.3 TI'S ADVANCED LOW POWER SCHOTTKY (54ALSXX) FAMILY

The four part types examined in this family were; 54ALSll, 54ALS20,

54ALS74, and 54ALS574. Characterization results for each of the above part

types are presented here.

4.3.1 54ALSIl

The 54ALSll is a Triple 3-Input AND gate in a 14 pin package. A logic

diagram of the device is shown in Figure 4-9. The average ambient room

temperature performance and power observed on this device is detailed in

Table 4-12. It is compared to the performance of its Low Power Schottky (LS)

equivalent funct*',)n, the 54LS11, under similar load conditions. Twenty-five

(25) samples were tested at 250C TA and ten (10) samples at -550C T and

+125°C T., All three (3) gates in the 54ALSlI package were tested. Average

room temperature delays among the gates ranged from 9.7 ns to 14.5 ns on a

TPDl, and from 7.7 ns Wo 8.1 ns on a TPDO. Because this technology operates

at very low currents, capacitance presented by wire length is very critical

at internal nodes. The ALS1l is part of a master bar design which does

not lend itself to minimal line lengths. It is therefore believed that the

gate-to-gate variation in delay is due directly to the differences in wire

length, particularly those connecting the wired-AND input PNP transistors.

(See Figure 1-7.)

Vcc IC Wv 3C: 3B A 3Y

TRIPLE 3-INPUT
POSITIVE-AND-GATES

POSITIVE LOGIC

Y *ABC

1A 18 2A 2 2C 2y QON

Figure 4-9. Functional Logic Diagram of the 54ALSl
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Table 4-12. 5.0 V, 250C, 50 pF
Average Performance/Power

54ALSll vs 54LS11

Delay Path 54ALSII 54LSI1

A - Y TPDI 11.7 ns 16.1 ns

A - Y TPDO 7.9 ns 14.0 ns

5.0 V DC Power/Pkg 6.3 mW 15.0 mW

As shown in Table 4-12, the 54ALSI1 achieved a 27% speed improvement over

the 54LS11 on a TPDl delay. A 44% speed improvement was observed on a TPDO )
delay. The 54ALS11 dissipated less than half the power of the 54LS11. At

-55°C the 54ALSII exhibited a minimum 10L of 5.2 mA @ 0.5 volts, VOL across
ten (10) samples. (See page 62 Appendix B.) Two out of the ten part types

tested had abnormally low IDS currents of 38 and 46 M,, however, the average

minimum IDS @ +1250C T. was 60 mA. (See 1OUT vs EOUT (1) plot page 63 Appendix

B.)

4.3.2 54ALS20

The 54ALS20 is a Dual 4-Input NAND gate in a 14 pin package. A logic

diagram of this device is presented in Figure 4-10. Twenty-two (22) samples

were tested at 250C TA and eight (8) samples at -550C Tj and +125 0C Tj.
A3

VCC 2D 2(C MC 211 2A 2Y

DUAL 4 -INPUT 1 12 - L 9 a
POSITIVE-NAND GATES

poilti logic:

Y - ABCD

1A 18 NC IC ID 1Y OND

Figure 4-10. Functional Logic Diagram of the 54F20
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The average room temperature ambient performance and power measured on this

device is presented in Table 4-13. A comparison is also made to the equiv-

alent 54LS20 at similar load conditions.

Table 4-13. 5.0 V, 250C, 50 pF

Average Performance/Power

54ALS20 vs 54LS20

Delay Path 54ALS20 54LS20

A - Y TPDI 6.1 ns 6.8 ns

A - y TPDO 10.7 ns 15.7 ns

5.0 V DC Power/Pkg 3.4 mW 4.8 mW

Only a 10% speed improvement over the 54LS20 was observed on 54ALS20

TPDl delays, and a 32% speed improvement on TPDO delays. The 54ALS20 dis-

sipated 29% less power than the 54LS20. At -550C T. the I observed averaged

9.6 mA @ 0.5 V, VOL (see page 68 Appendix B). The IDS at +125 C T. averaged

62 mA. (See page 69, Appendix B.)

4.3.3 54ALS74

The 54ALS74 is a Dual D-Type Flip-flop in a 14 pin package. A block

diagram of the device is shown in Figure 4-11. Twenty-three (23) samples

were examined at 250C TA and ten (10) samples at -55°C T. and +1250 C T . The

average room temperature ambient performance and power observed are presented

in Table 4-14. The 54ALS74 is also compared to the 54LS74 with similar load

conditions.
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Table 4-14. 5.0 Vs 250C, 50 pF

Average Performance/Power

54ALS74 vs 54LS74

Delay Path 54ALS74 54LS74

CLK-Q TPD1 8.9 ns 18.2 ns

CLK-Q TPDO 12.3 ns 27.0 ns

CLK-QBAR TPDl 9.3 ns 16.6 ns

CLK-QBAR TPDO 12.3 ns 26.7 ns

PSET-Q TPDl 7.8 ns 10.0 ns

PSET-QBAR TPDO 11.1 ns 19.6 ns

CLR-Q TPDO 10.5 ns 21.1 ns

CLR-QBAR TPDl 8.0 ns 9.8 ns

5.0 V DC Power/Pkg 9.0 mW 19 mW

DUAL O)TYPE POSITIVE-EDOE-TRIGOEMIED FLIP-FLOPS WITH PRESET AND CLEAR

FUNCTION TABLE

INPUTS OJTPUTS '

PRESET CLEAR CLOCK 0 0 0 ' 0
L H X X H L

H L x X L H
L L X X H. H.

H H t H H L
H H L I H

HH L K 00 00

Figure 4-11. Functional Block Diagram of the 54ALS74
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The 54ALS74 averages 42% faster delays than the 54LS74 over the eight

paths shown in Table 4-14. Power dissipation was approximately 1/2 that of

the 54LS74.

Room temperature miscellaneous performance parameters measured on the

54ALS74 are summarized in Table 4-15.

Table 4-15. 5.0 V, 25°C, 50 pF

54ALS74 Miscellaneous Performance Data

Parameter Avg. Data

Set '0' -3.5 ns

Set '1' +4.0 ns

Hold '0' -3.7 ns

Hold '1' +3.4 ns

Minimum Positive CLK - PW 2.0 ns

Minimum Negative CLK - PW 8.4 ns

Minimum CLR - PW 1.9 ns

Minimum PR - PW 2.1 ns

CLR to CLK Recovery Time 1.0 ns

PR to CLK Recovery Time .7 ns

Maximum Clock Frequency 52 MHz

The propagation delays over temperature and +10% Vcc for the 54ALS74

can be found on pages 40, 41 and 42 of Appendix A. A 35% average perfor-

mance degradation between 250C TA and +125 0 C T. for a CLK-Q, QBAR TPD1

was measured. This abnormally high slowdown is an indication that the ALS74

is experiencing high temperature minority carrier storage. High temperature

slowdown was also evident in the measurement of maximum clock frequency,

FMAX, which averaged 52 MHz at 250C TA but 31 MHz at +125 0 C T .
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4.3.4 FEEDBACK DIODE PROBLEM

Figure 4-12 is a plot of the Iout vs Eou t (o) characteristics of 3

different part types, the 54F20, the 54ALS20, and the 54ALS74. The char-
acteristics of the 54F20 and the 54ALS20 indicate the presence of a feedback
diode on each output (see Figures 1-7 and 1-8). The advantage of a feedback

diode can be seen when a 30 ohm loadline (typical impedance of IBM's military

multi-layer wiring boards) is drawn from a hypothetical 3.5 V output up
level. The 54ALS74 which does not employ a feedback diode on its output

shows the output sink current at :12 mA. The load line intersects the ALS74

output sink characteristic at 3.15 volts indicating that the largest incident
falling voltage step from 3.5 volts is only 0.35 volts. Assuming that the
54ALS74 is driving an unterminated 30 ohm transmission line, and that the

r~ceiver is located at the end of the line, it would require seven (7)
traversals up and down the line before the receiver input would fall below

the 1.3 V ALS threshold.

The ALS20, on the other hand, which has an output feedback diode pro-

duces an incident voltage step of 1.25 volts (from 3.5 volts to 2.25 volts)
and would take only one trip down the 30 ohms line to get the receiver input
located at the end of the line to :1.0 volts, assuming that the high impe-

dance of the receiver input causes doubling of the incident voltage step.

The 54F20 produces an incident voltage step of 1.5 volts (from 3.5 volts

to 2.0 volts) and also would take only one trip down the 30 ohm line to drive

the receiver input to -0.5 volts.

The photographs in Figures 4-13 and 4-14 will illustrate the actual oc-

currence of the 30 ohm transmission line effects hypothesized above. Figures

4-13(A) and 4-13(B) show the typical TPDO and TPD1 of the 54ALS20 directly at

the device or driver output pin. Figures 4-13(C) and 4-13(D) are pictures of

the 54ALS20's TPDO and TPD1 at the end of the 30 ohm unterminated trans-

mission line. The step at the output of the driver results from two tra-

versals up and down the line.

4-25



TEST IA IVCC 4.5) .7
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DATE.
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Go.~ 4 ...

-Ile.
V.r

208

Figre -12 Avanageof eebac Dide 4F0, 4AL20 nd54ALS74
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Figures 4-14(A) and 4-14(B) are traces of the 54ALS74's TPDO and TPDl

measured directly at the driver pin. Figures. 4-14(C) and 4-14(D) are corres-

ponding traces measured at the end of the 30 ohm line. The DC output sink

characteristics of both the ALS20 and the ALS74 (see Figure 4-15) closely

approximate and predict the AC characteristics pictured in Figures 4-13 and
4-14.

The 54ALS20 has an up level of 4.2 volts (See Figure 4-13). A 30 ohm

load line drawn from this level to the intersection of the ALS20's IOL

characteristic predicts that an initial voltage step will occur at the output

of the driver at Bl (See Figure 4-15) or 2.15 volts. This closely agrees with

the first step on the TPDO trace in Figure 4-13(A). This step which doubles

by reflection at the end of the line is predicted to appear as a 4.1 volt step

occurring at 0.1 volts or B2 (See Figure 4-15 and Figure 4-13(C)).

The 54ALS74 photographs in Figure 4-14 show an up level of approximately

3.6 volts. Three (3) voltage steps will occur at the output of the driver as

indicated by points Al, A3, and A5 in Figure 4-15, and verified by Figure 4-

14(A). Starting from an uplevel of 3.6 volts, the 30 ohms load line inter-

sects the IOL characteristic of the ALS74 at Al or 2.98 volts. This agrees
closely with the first step on the TPDO trace in Figure 4-14(A). This inci-

dent step (.62 volts) doubles at the end of the line and appears as a 1.25

volt step occurring at 2.35 volts or A2. (See Figure 4-15 and Figure 4-

14(C)). The incident voltage step (Al Figure 4-15) at the output of the

driver (.62 volts) waits for a reflected wave of 1.25 volts to travel from the

end of the line to produce a 1.23 volt step at the driver output. This

corresponds to the intersection of the 30 ohm load line and ALS74 IOL charac-

teristic at A3 or 1.75 volts. Figure 4-14(A) agrees closely with this pre-

diction. A 0.6 volt wave (2.35V - 1.75V) travels back to the end of the line

and doubles (1.2 volts) to produce a step at A4 or 1.15 volts. (See Figure 4-

15 and Figure 4-14(C). The reflected wave of 1.2 volts from the end of the

line travels back to the driver output to produce a step at A5 or 0.6 volts.

The final traversal to the end of the line of a 0.55 volt wave doubles to

produce a 1.1 volt step at A6 or 0.05 volts which is corroborated in Figure 4-14(C).
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The above analysis shows that on 30 ohm transmission lines the TPDO of
the ALS74 without feedback diodes will require three (3) trips down, back, and

down the line before a 1.3 V threshold is crossed for a receiver located at

the end of the line. The ALS20 with feedback diodes requires one (1) trip.

For receivers located at the output of the ALS74 driver four(4) traversals of

the line are required to cross the 1.3 volt threshold. For the ALS20 two

traversals are required to switch an ALS receiver located at the output of the

driver.

A similar analysis can be made for LOW to HIGH (TPDl) transitions with

the lOS characteristics of the ALS20 and ALS74 shown in Figure 4-16. The I)

characteristics of both parts are very similar. On a 30 ohm transmission

line, the ALS74 presents a 1.4 volt step at the output of the driver and a 2.6

volt step at the end of the line corresponding to points Al and A2 in Figure

4-16. This occurence is verified by the photographs in Figures 4-15(B) and

4-15(D). Likewise the ALS20 provides 47 mA source current to obtain a 1.65 volt
incident step at Bl, the output of the driver. This step doubles to produce a
3.4 volt step at the end of the transmission line, B2 (See Figure 4-16). The

above occurrences are corroborated by Figures 4-13(B) and 4-13(D).

The preceding analysis shows that the I characteristics of gate and

flip-flop samples of the ALS family are marginally adequate on LOW to HIGH

transitions to switch receivers located near the driver on the first incident

step (assuming ALS threshold = 1.3 V). They will definitely provide an

adequate step, (above threshold) due to the doubling of the reflected wave,

for a receiver located at the end of a 30 ohm transmission line (for

Vcc > 5.0 volts).

The IOL characteristics of the two ALS samples emphasize the importance

of the output feedback diode in being able to guarantee that the receiver

placed at the end of the line will switch on the initial step. On a TPDO,

ALS74 without the feedback diode to increase the output sink current requires

3 transitions up and down the 30 ohm line before the voltage level drops below

the 1.3 V threshold. A receiver located near the ALS74 output would require 4

traversals of the transmission line to switch. The preceding analysis was
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done at room temperature, but at -550C the problem is even more acute because

the output sink current is even less (see Figures 4-12 and 4-15). TI has been

consulted on the importance of a feedback diode in guaranteeing reflected wave

switching in low impedance environments and has taken design steps to provide

this on flip-flop outputs, and 3-state outputs. (Note the IOL characteristic

of the 54ALS574 on page 81, Appendix B does not have a feedback diode.)

Three-state outputs, however, are provided with additional sink capability,

specified at IOL = 12 mA @ 0.5 V, -550C Tj.

4.3.5 54ALS574

The 54ALS574 is an Octal D-Flip-flop with 3-state outputs in a 20 pin
package. A logic diagram of this device appears in Figure 4-17. Thirty (30)

samples were tested at 250C TA and ten (10) samples at -550C T. and +125 0C T .

Table 4-16 presents the 250C average performance and power observed with the

54ALS574 versus similar performance of the 54LS374.

Table 4-16. 5.0 V, 250C, 50 pF

Average Performance/Power

54ALS574 vs 54LS374

Delay Path 54ALS574 54LS374

CLK-Q TPD1 8.2 ns 18.9 ns

CLK-Q TPDO 10.5 ns 26.9 ns

TZL 11.6 ns N/A*

TZH 11.1 ns N/A*

TLZ 7.5 ns N/A*

THZ 5.5 ns N/A*

5.0 V DC Power/Pkg 66 mW 122 mW

* N/A - Not Available
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The 54ALS574 averages 58% faster delays than the 54LS374 at approximately

1/2 the power. AC parameters over the military temperature range are available

on pages 43, 44, and 45 of Appendix A. The ALS574 did not operate at 4.5 V

and 5.0 V, -550C T.; the outputs latched into 3-state mode. The data shown in

Appendix A for -55 C was actually taken at a warmer temperature where the

parts were able to work properly. In the DC analysis of the part, this

anomaly was visible in the Iout vs. Eout (0) plot on page 81 of Appendix B.

This characteristic which is normally plotted at 4.5 V, Vcc could not be

plotted at -550C T., unless Vcc was raised to > 5.1 volts. As the output is

swept from 0.0 to 3.5 volts, with Vcc less than 5.0 volts, the IOL will drop

from 30 mA @ 0.5 volts to 10 mA, from 0.6 volts to 3.5 volts on the output.

Attempts to retrace the characteristic will put the output completely into a

high impedance state in which no current either flows into or sources from the

output. In discussing this phenomena with TI, it was learned that they were

aware of the instability problem @ -55°C and had made appropriate design

corrections. The source of the problem was an internal circuit not shown in
the circuit schematic whose function was to cause the outputs of the 54ALS574

to become high impedance if the power supply voltage was grounded or lowered

significantly. An improper resistor value was used in this circuit which

caused the output to go into 3-state mode when Vcc < 5.0 volts. This low Vcc

circuit safeguards bus applications, in which some devices connected to the

bus might be powered-down but will not affect bus operation.
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Section 5

CONCLUSIONS AND RECOMMENDATIONS

5.1 THE AS FAMILY

The test results from the 4 part types examined in the AS family by no

means constitute a definitive or final description of the characteristics of

this technology. This study was conducted during a period of development and

definition for the AS product line. In most cases the samples examined in

this study were first iteration product. IBM consulted with Texas Instrument

during the course of this contract to inform the vendor of circuit anomalies

detected in characterization. TI is in the process of modifying and adjusting

circuit designs and fabrication processes to improve performance and correct

design problems such as high temperature slowdown and input leakage observed

on all part types.

In summary, however, the characterization results show the AS family to

exhibit approximately 33% performance improvement over similar Schottky

functions. The devices have the added advantage of higher complexity per

package than existing Schottky. A slight power reduction under Schottky power

was observed, averaging 14% across the four (4) parts tested. The AS family

offers 3 types of output drive structures; Standard output, Buffer/ 3-State

output, and Line Driver output. This study did not examine devices from the

Line Driver category, because samples were unavailable. The input loading for

all three (3) circuit types remain the same as Schottky. The input threshold

of the AS family showed greater stability over the military temperature range

than Schottky TTL, offering improved noise immunity. The input test condi-

tions recommended in Section 3 of this report are the same as Schottky,

except for threshold. IBM recommends that the DC characteristics outlined in

Table 5-1 be used to specify the AS product line.

The IOL characteristic of all AS part types should be able to guarantee

reflected wave switching in low impedance (30 n) transmission line environments

assuming feedback diodes are used on all outputs.
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The lOS characteristic of each category of AS parts is sufficient to guarantee

incident wave switching on low impedance (30 a) transmission lines.

Table 5-1. Recommended DC Characteristics 54ASXX Family

Parameter Standard Buffer/3-State Line Driver Unit

Supply Voltage 4.5 to 5.5 4.5 to 5.5 4.5 to 5.5 V

1OH -2.0 max -12.0 max -40.0 max mA

VOH 2.5 min 2.4 min 2.0 min V

IOL 20.0 min 32.0 min 40.0 min mA

Vth 1.3 1.3 1.3 V

Ios -120 min -160 min -200 min mA
1IL -2.0 max -2.0 max -2.0 max mA

IOH High Level Output current

VOH = High Level Output Voltage @ IOH max, Vcc = 4.5 volts

I Low Level Output current @ V = 0.5 volts, Vcc = 4.5 volts

V th =Input Threshold Voltage

10S = Output Short Circuit Current @ VOH = 0.0 volts, Vcc = 5.5 volts

IIL = Low Level Input Current @ VIL = 0.5 volts, Vcc = 5.5 volts.

The announced AS product line consists of approximately 33 new, increased

complexity, logic functions available in 20 to 28 pin dual inline and leadless

chip carrier packages. Flatpacks are not presently being offered. Most
functions are not pin-for-pin compatible with existing SSI and HSI Schottky

functions, but instead offer similar functions at higher complexities, i.e.,

the 54AS804 is a Hex 2 Input NAND buffer vs the 54S37, a Quad 2-Input NAND

buffer. Five (5) part types are presently available for commercial production

orders. They are indicated in Table 5-2 which lists the planned AS product

offerings. Some logically-equivalent Schottky functions are shown and a

measure of the increased complexity provided by the AS function is indicated.

As can be seen, the AS family is directed toward microprocessor interfacing,

providing many byte-wide functions.
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Table 5-2. AS Product Offering (Page I of 2)

'AS EQUIV. 54S/74S EQUIV.

TYPE TYPE FUNCT.

1. 'AS181 ARITHMETIC/LOGIC UNIT (ALU)* 'S181 l.OX

2. 'AS800 AND/NAND, TRIPLE 4-INPUT LINE DRIVER 'S00 1.8X

3. 'AS801 NAND, HEX 2-INPUT GATE 'S01 1.5X

4. 'AS802 OR/NOR, TRIPLE 4-INPUT LINE DRIVER 'S02 1.8X

5. 'AS804 NAND, HEX 2-INPUT LINE DRIVER* 'S04 1.5X

6. 'AS805 NOR, HEX 2-INPUT LINE DRIVER NONE-)

7. 'AS808 AND, HEX 2-INPUT LINE DRIVER* 'S08 1.5X

8. 'AS820 NAND, DUAL 8-INPUT LINE DRIVER 'S20 2X

9. 'AS830 AND/NAND, 16-INPUT LINE DRIVER 'S30 2.5X

10. 'AS832 OR, HEX 2-INPUT LINE DRIVER 'Soo 1.5X

11. 'AS836 EX-NOR, QUAD 2-INPUT LINE DRIVER NONE

12. 'AS839 14-INPUT, 32-TERM, 6-OUTPUT FPLA NONE

13. 'AS850 16-TO-i MULTIPLEXER 'S150 ix
14. 'AS857 UNIVERSAL MULTIPLEXER 'S157/S158 3X

15. 'AS859 UNIVERSAL DECODER/DEMULTIPLEXER 'S138(259) 3X

16. 'AS867 8-BIT SYNCHRONOUS BI-DIRECTIONAL NONE

COUNTER

17. 'A5869 8-BIT SYNCHRONOUS BI-DIRECTIONAL 'S169 2X

COUNTER

18. 'AS870 DUAL 16-WORD X 4-BIT REGISTER FILE 'S189A 2X

19. 'AS871 DUAL 16-WORD X 4-BIT REGISTER FILE NONE

20. 'AS872 QUAD J-K FLIP-FLOP 'S112 2X

21. 'AS873 OCTAL TRANSPARENT LATCH 'S373 1.2X

22. 'AS874 OCTAL D-TYPE FLIP-FLOP 'S374 1.2X

23. 'AS875 QUAD D-TYPE FLIP-FLOP 'S74 2X

24. 'AS876 INVERTING 'AS874 NONE

25. 'AS877 OCTAL I/O STORING TRANSCEIVER NONE

26. 'AS881 ARITHMETIC/LOGIC UNIT (ALU)* 'S181 1.05X

27. 'AS882 32-BIT FAST CARRY LOOK-AHEAD* 'S182 2.25X

*Available now for commiercial production orders
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Table 5-2. AS Product Offering (Page 2 of 2)

'AS EQUIV. 54S/74S EQUIV.

TYPE TYPE FUNCT.

28. 'AS883 19-BIT/18-BIT EXPANDABLE LATCHED 'S280 2X

PARITY
29. 'AS884 DUAL 8-BIT EVEN PARITY 'S280 2X

30. 'AS885 8-BIT MAGNITUDE COMPARATOR 'S85 2.5X

31. AS886 EX-OR, HEX 2-INPUT LINE DRIVER 'S86 1.5X

32. 'AS888 8-BIT SLICE 'S481 2X

33. AS894 EXPANDABLE MULTIFUNCTION BINARY/ NONE )
HEXADECIMAL SCALER

*Available now for commercial production orders.

* f5.2 THE ALS FAMILY

The ALS product line, like the AS family, is still in an early stage of
development, although Texas Instruments has done more work with the ALS

family than the AS. Three (3) of the four (4) part types examined in this

study were first iteration products. The ALS74 was second iteration. TI

presently is in the process of redesigning and relaying out many of its first

designs to minimize wire lengths, optimize transistor geometries and incorporate

feedback diodes on 3-state and flip-flop devices. Several master bar designs
are being split into multiple bar designs. This study has helped to define

many of these adjustments for the improvement of the product line.

Over the four (4) ALS part types tested an average 46% performance
improvement over equivalent LS devices was observed. A similar percentage

(47%) reduction in power was averaged over the four (4) part types tested.

The ALS family offers three (3) types of output drive circuits. Standard,

3-State/Buffer and Line Driver. Three (3) standard part types and one 3-state

device were tested. Input low current measured on all devices was less than

100 PA @ 0.2 volts. Output low current, IOL, was similar to LS on the standard

part types and higher on the 3-state device. All ALS devices averaged approxi-
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mately 70mA Ios* IBM believes that this high IOS characteristic is critical

(see paragraph 4.4) to the performance of these low power circuits in low

impedance transmission line environments. The ALS 'OS characteristic helps to

guarantee reflected wave switching on LOW to HIGH transitions. The speed

improvements achieved by these circuits has made it necessary that users

consider transmission line effects when wiring ALS circuits on low impedance

circuit boards. These effects discussed in Section 4 were highly unlikely

with LS TTL because the slow rise and fall times of LS TTL did not, in most

applications, approximate the time it took the LS signal to travel through the

wiring medium. In low-impedance environments feedback diodes are extremely

important to the propagation delay of ALS circuits to the logical '0' state as

demonstrated in paragraph 4.3.4. They will help to guarantee reflected wave

switching. IBM recommends that TI use feedback diodes on outputs of all ALS

parts (except open collector). It is recommended that the DC characteristics

shown in Table 5-3 be used to define the ALS product line.

Table 5-3. Recommended DC Characteristcs

54ALSXX Family

Parameter Standard 3/State/Buffer Line Driver Units

Supply Voltage 4.5 to 5.5 4.5 to 5.5 4.5 to 5.5 V

IOH -0.4 max -1.0 max -12.0 max MA

VOH 2.5 min 2.4 min 2.0 min V

IOL 6 min 12 min 12 min MA

Vth 1.3 1.3 1.3 V

IOS -60 min -70 min -120 min MA

IIL -0.2 max -0.2 max -0.2 max MA

IOH = High Level Output current

VOH = High Level Output Voltage @ IOH max, Vcc = 4.5 volts

IOL = Low Level Output current @ VOL = 0.5 volts, Vcc = 4.5 volts.

Vth = Input Threshold Voltage.

IOS = Output Short Circuit Current @ VOH = 0.0 volts, Vcc = 5.5 volts.

IIL 0 Low Level Input Current @ VIL = 0.5 volts, Vcc = 5.5 volts.
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Table 5-4 lists the ALS product line presently planned by TI. Approximately

107 unique functions are planned, and functions range from simple gates to

registered gate arrays. Most functions are pin-for-pin replacable LS

functions, however, many are new higher complexity functions. Included in

this list are seven distinct part types labeled ALSIOOO-ALS1032. TI has

designed these gate functions with higher IOL characteristics than the

standard ALS equivalent. Their output DC characteristics are expected to

be similar to FAST. Power dissipation of this ALSIO00 series is purported

to be less than the FAST equivalent with slightly slower performance.

Samples of ALSI00 series circuits will be available in IQ81. ALS products

are available in 14 to 28 pin dual inline and 20 to 28 pin leadless chip

carrier packages. Flatpacks are not presently being offered. Twenty-eight

(28) part types are presently available for commercial production orders.

They are indicated in Table 5-4.

5.3 THE FAST FAMILY

The FAST product line is a more mature product line than either AS or

ALS. Part types examined under this contract were generally second and/or

third iteration designs. Fairchild has gone through the process of splitting

up master bar designs, optimizing transistor and diode geometries, correcting

design problems, and incorporating performance enhancement ideas on many

part types.

Over the five (5) part types tested, there was an average performance

improvement over equivalent Schottky devices of 43%. The average percentage

power reduction under Schottky was 71%.

I
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Table 5-4. ALS Product Offering (Page I of 3)

DEVICE DESCRIPTION

1. 54/74ALS00 QUAD 2-INPUT NAND GATES*
2. 54/74ALSO1 QUAD 2-INPUT NAND GATES, O.C.*
3. 54/74ALS02 QUAD 2-INPUT NOR GATES*
4. 54/74ALS03 QUAD 2-INPUT NAND GATES*
5. 54/74ALS04 HEX INVERTER*
6. 54/74ALS05 HEX INVERTER, Q.C.*
7. 54/74ALS08 QUAD 2-INPUT AND GATES*
8. 54/74ALS09 QUAD 2-INPUT AND GATES, O.C.*
9. 54/74ALSI0 TRIPLE 3-INPUT NAND GATES, O.C.*

10. 54/74ALSII TRIPLE 3-INPUT AND GATES*
11. 54/74ALS12 TRIPLE 3-INPUT NAND GATES, O.C.
12. 54/74ALS15 TRIPLE 3-INPUT AND GATES, O.C.*
13. 54/74ALS20 DUAL 4-INPUT NAND GATES*
14. 54/74ALS21 DUAL 4-INPUT AND GATES*
15. 54/74ALS22 DUAL 4-INPUT NAND GATES, O.C.
16. 54/74ALS27 TRIPLE 3-INPUT NOR GATES*
17. 54/74ALS28 QUAD 2-INPUT NOR BUFFERS*
18. 54/74ALS30 8-INPUT POSITIVE NAND GATES*
19. 54/74ALS32 QUAD 2-INPUT NOR GATES*
20. 54/74ALS33 QUAD 2-INPUT NOR BUFFERS, O.C.*
21. 54/74ALS37 QUAD 2-INPUT NAND BUFFERS*
22. 54/74ALS38 QUAD 2-INPUT NAND BUFFERS, O.C.*
23. 54/74ALS40 DUAL 4-INPUT NAND BUFFERS*
24. 54/74ALS74 DUAL D-TYPE FLIP-FLOPS*
25. 54/74ALS86 QUAD 2-INPUT EXCLUSIVE OR GATES
26. 54/74ALS109 DUAL JK FLIP-FLOPS*
27. 54/74ALS112 DUAL JK FLIP-FLOPS*
28. 54/74ALS113 DUAL JK FLIP-FLOPS*
29. 54/74ALS114 DUAL JK FLIP-FLOPS*
30. 54/74ALS133 13-INPUT NAND GATE*
31. 54/74ALS138 3-TO-8 LINE DECODER/DEMULTIPLEXER
32. 54/74ALS139 DUAL 2-TO-4 LINE DECODERS/DEMULTIPLEXERS
33. 54/74ALS151 1-OF-8 DATA SELECTORS/MULTIPLEXERS
34. 54/74ALS153 DUAL 4-LINE-TO-i-LINE DATA SELECTORS/

MULTIPLEXERS
35. 54/74ALS157 QUAD 2-TO-I-LINE DATA SELECTOR/MULTIPLEXERS
36. 54/74ALS158 QUAD 2-TO-i-LINE DATA SELECTOR/

MULTIPLEXERS
37. 54/74ALS160 DECADE SYNCHRONOUS 4-BIT COUNTER,

DIRECT CLEAR
38. 54/74ALS161 BINARY SYNCHRONOUS 4-BIT COUNTER,

DIRECT CLEAR
39. 54/74ALS162 DECADE SYNCHRONOUS 4-BIT COUNTER,

SYNC. CLEAR
40. 54/74ALS163 BINARY SYNCHRONOUS 4-BIT COUNTER,

SYNC. CLEAR

• Available now for comercial production orders.
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Table 5-4. ALS Product Offering (Page 2 of 3)

DEVICE DESCRIPTION

41. 54/74ALS168 4-BIT UP/DOWN DECADE COUNTER
42. 54/74ALS169 4-BIT UP/DOWN BINARY COUNTER
43. 54/74ALS175 QUAD D-TYPE FLIP-FLOPS
44. 54/74ALS190 SYNC. UP/DOWN BCD COUNTER
45. 54/74ALS191 SYNC. UP/DOWN BINARY COUNTER
46. 54/74ALS192 SYNC. UP/DOWN BCD COUNTER
47. 54/74ALS193 SYNC. UP/DOWN BINARY COUNTER
48. 54/74ALS240 OCTAL INV. BUS/LINE DRIVERS
49. 54/74ALS241 OCTAL BUS/LINE DRIVERS
50. 54/74ALS242 QUAD BUS TRANSCEIVERS
51. 54/74ALS243 QUAD BUS TRANSCEIVERS 9
52. 54/74ALS244 OCTAL BUS/LINE DRIVER
53. 54/74ALS251 8-INPUT MULTIPLEXER, 3-STATE
54. 54/74ALS253 DUAL DATA SELECTORS/MULTIPLEXERS,

3-STATE
55. 54/74ALS257 QUAD 2-INPUT MULTIPLEXER, 3-STATE
56. 54/74ALS258 QUAD 2-INPUT MULTIPLEXER, 3-STATE
57. 54/74ALS299 OCTAL SHIFT/STORAGE REGISTER, 3-STATE
58. 54/74ALS323 OCTAL SHIFT/STORAGE REGISTER, 3-STATE
59. 54/74ALS352 DUAL 4-LINE TO 1-LINE DATA SELECTORS/

MULTIPLEXERS

60. 54/74ALS353 DUAL 4-LINE TO 1-LINE DATA SELECTORS/
MULTIPLEXERS

61. 54/74ALS465 OCTAL BUFFERS, 3-'rATE
62. 54/74ALS466 INV. OCTAL BUFFERS, 3-STATE
63. 54/74ALS467 OCTAL BUFFER, 3-STATE
64. 54/74ALS468 INV. OCTAL BUFFER, 3-STATE
65. 54/74ALS521 OCTAL COMPARATOR
66. 54/74ALS538 1-OF-8 DECODER, 3-STATE
67. 54/74ALS539 DUAL 1-OF-4 DECODER, 3-STATE
68. 54/74ALS540 OCTAL INV. BUS/LINE DRIVERS
69. 54/74ALS541 OCTAL BUS/LINE DRIVERS
70. 54/74ALS560 4-BIT DECADE COUNTER, 3-STATE
71. 54/74ALS561 4-BIT BINARY COUNTER, 3-STATE
72. 54/74ALS568 4-BIT DECADE COUNTER, 3-STATE
73. 64/74ALS569 4-BIT BINARY COUNTER, 3-STATE
74. 54/74ALS573 OCTAL D TYPE LATCHES*
75. 54/74ALS574 OCTAL D TYPE FLIP-FLOPS*
76. 54/74ALS576 INV. OCTAL D TYPE FLIP-FLOPS*
77. 54/74ALS580 INV. OCTAL D-TYPE LATCHES*
78. 54/74ALS620 INV. OCTAL BUS TRANSCEIVER,

DUAL 3-STATE
79. 54/74ALS621 OCTAL BUS TRANSCEIVERS, DUAL ENABLE
80. 54/74ALS622 INV. OCTAL BUS TRANSCEIVERS, DUAL ENABLE

*Available now for comercial production orders.
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Table 5-4. ALS Product Offering (Page 3 of 3)

DEVICE DESCRIPTION

81. 54/74ALS623 OCTAL BUS TRANSCEIVERS, DUAL 3-STATE
82. 54/74ALS638 INV. OCTAL BUS TRANSCEIVERS, 3-STATE

AND O.C.
83. 54/74ALS639 INV. OCTAL BUS TRANSCEIVERS, 3-STATE

AND O.C.
84. 54/74ALS640 INV. OCTAL BUS TRANSCEIVERS, 3-STATE
85. 54/74ALS641 OCTAL BUS TRANSCEIVER, O.C.
86. 54/74ALS642 INV. OCTAL BUS TRANSCEIVER, O.C.
87. 54/74ALS643 INV./TRUE OCTAL BUS TRANSCEIVER, 3-STATE
88. 54/74ALS644 INV./TRUE OCTAL BUS TRANSCEIVER, O.C.
89. 54/74ALS645 OCTAL BUS TRANSCEIVER
90. 54/74ALS857 UNIVERSAL MULTIPLEXER
91. 54/74ALS873 OCTAL TRANSPARENT LATCH*
92. 54/74ALS874 OCTAL D-TYPE FLIP-FLOP*
93. 54/74ALS876 INV. OCTAL D-TYPE FLIP-FLOP*
94. 54/74ALS880 INV. OCTAL TRANSPARENT LATCH*
95. 54/74ALS1000 BUFFER 00 GATE ('ALS37)
96. 54/74ALS1002 BUFFER 02 GATE ('ALS28)*
97. 54/74ALS1003 BUFFER 03 GATE*
98. 54/74ALS1008 BUFFER 08 GATE*
99. 54/74ALS1010 BUFFER 10 GATE*
100. 54/74ALSIOII BUFFER 11 GATE*
101. 54/74ALS1020 BUFFER 20 GATE ('ALS40)*
102. 54/74ALS1032 BUFFER 32 GATE*
103. 54/74ALS1616 16 x 16 MULTIPLIER

104. 54/74ALS16L8 OCTAL 16-INPUT AND-OR-INVERT
GATE ARRAY

105. 54/74ALS16R8 OCTAL 16-INPUT REGISTERED AND-OR
GATE ARRAY

106. 54/74ALS16R6 HEX 16-INPUT REGISTERED AND-OR
GATE ARRAY

107. 54/74ALS16R4 QUAD 16-INPUT REGISTERED AND-OR
GATE ARRAY

* Available now for commerical production orders.
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The FAST family offers improved input loading characteristics, with the

average IIL of the five part types tested measuring less than 0.6 mA @ 0.2

volts. The IOL characteristic of the FAST family is similar to that of

Schottky TTL with an added advantage of feedback diodes to increase the

current sinking capability of the output transistor. As a result FAST

devices guarantee reflected wave switching during High to Low transitions

(TPDO) on low impedance (30 0) wiring boards (as shown in paragraph 4.3.4).

The 1OS characteristic of FAST devices is very similar to that of Standard

ALS part types, averaging 85 mA. Reflected wave switching on TPDl's in low

impedance (30 0) environments is also guaranteed by this characteristic. )

It is recommend that the DC characteristics in Table 5-5 be used to

define the FAST family.

Fairchild has announced a family of 88 part types, most of which are

pin-for-pin compatible with Schottky functions. New logic functions are
included along with multiplier functions, a scratch pad memory, and memory

peripheral functions. The product line and description are listed in Table

5-6. Thirty-seven (37) part types are presently available for production

orders at both military and commercial specifications. FAST parts are

available in dual-in-line, flatpack, and leadless chip carrier packages.
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Table 5-5. Recommended DC Characteristics

FAST (54FXX) Family

PARAMETER SPECIFICATION UNITS Supply

Voltage 4.5 to 5.5 V

IOH -1.0 max mA

VOH 2.55 min V

IOL 20.0 min mA

Vth 1.5 V

I -60.0 min mA

IIL 0.6 max mA

TEST CONDITIONS:

IOH High Level Output current

VOH = High Level Output Voltage @ IOH max, V = 4.5 volts

IOL = Low Level Output current @ VOL = 0.5 volts, V = 4.5 volts

Vth = Input Threshold Voltage

= Output Short Circuit Current @ VOH = 0.0 volts, Vcc = 5.5 volts

IIL = Low Level Input Current @ VIL = 0.5 volts, Vcc = 5.5 volts
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Table 5-6. FAST Product Offering (Page 1 of 2)

DEVICE DESCRIPTION

1. 54F/74FO0 Quad 2-Input NAND Gate *
2. 54F/74F02 Quad 2-Input NOR Gate *
3. 54F/74F04 Hex Inverter *
4. 54F/74F08 Quad 2-Input AND Gate *
5. 54F/74F1O Triple 3-Input NAND Gate *
6. 54F/74F11 Triple 3-Input AND Gate *
7. 54F/74F20 Dual 4-Input NAND Gate *
8. 54F/74F32 Quad 2-Input OR Gate *
9. 54F/74F64 AND/OR - Invert Gate *

10. 54F/74F74 Dual D-Type Flip-Flop
11. 54F/74F86 Quad 2-Input Exlusive-OR Gate *
12. 54F/74F109 Dual JK Flip-Flop *
13. 54F/74FI12 Dual JK Flip-Flop
14. 54F/74F113 Dual JK Flip-Flop
15. 54F/74F114 Dual JK Flip-Flop
16. 54F/74FI38 One-of-Eight Decoder/Demultiplexer *
17. 54F/74F139 Dual One-of-Four Decoder/Demultiplexer *
18. 54F/74F151 8-Input Multiplexer *
19. 54F/74F153 Dual 4-Input Multiplexer *
20. 54F/74F157 Quad 2-Input Multiplexer *
21. 54F/74F158 Quad 2-Input Multiplexer *
22. 54F/74F160 BCD Decade Ctr. Asyn. Reset
23. 54F/74F161 4-Bit Binary Ctr. Asyn. Reset
24. 54F/74F162 BCD Decade Ctr. Synch. Reset
25. 54F/74F163 4-Bit Binary Ctr. Synch. Reset
26. 54F/74F168 Up/Down Decade Counter
27. 54F/74F169 Up/Down Binary Counter
28. 54F/74F175 Quad D Flip-Flop w/Common Master Reset*
29. 54F/74F181 Arithmetic Logic Unit *
30. 54F/74F182 Carry Look-Ahead Generator
31. 54F/74F189 64-Bit Memory 3-State
32. 54F/74FI90 Up/Down Decade Counter *
33. 54F/74F191 Up/Down Binary Counter *
34. 54F/74F192 Up/Down Decade Counter
35. 54F/74F193 Up/Down Binary Counter
36. 54F/74F194 4-Bit Bidirectional Universal Shift Register *
37. 54F/74F240 Octal Inv. Bus/Line Driver
38. 54F/74F241 Octal Bus/Line Drive *
39. 54F/74F242 Quad Bus Transceiver
40. 54F/74F243 Quad Bus Transceiver
41. 54F/74F244 Octal Bus/Line Driver *
42. 54F/74F245 Octal Bus Transceiver
43. 54F/74F251 8-Input Multiplexer 3-State *
44. 54F/74F253 Dual 4-Input Multiplexer 3-State *
45. 54F/74F257 Quad 2-Input Multiplexer 3-State *

*Available now for military and commercial production orders.
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Table 5-6. FAST Product Offering (Page 2 of 2)

DEVICE DESCRIPTION

46. 54F/74F258 Quad 2-Input Multiplexer 3-State *
47. 54F/74F280 9-Bit Parity Generator/Checker
48. 54F/74F283 4-Bit Full Adder
49. 54F/74F289 64-Bit Memory Open Collector
50. 54F/74F299 Octal Shift/Storage Register 3-State
51. 54F/74F322 Octal Shift/Storage Register 3-State
52. 54F/74F323 Octal Shift/Storage Register 3-State
53. 54F/74F350 4-Bit Shifter; 3-State Outputs *
54. 54F/74F352 Dual 4-Input Multiplexer (Invered '153)
55. 54F/74F353 Dual 4-Input Multiplexer 3-State (Inverted '253) *
56. 54F/74F373 Octal D Latch *
57. 54F/74F374 Octal D Flip-Flop *
58. 54F/74F379 Quad D Flip-Flop with Enable
59. 54F/74F381 Arithmetic Logic Unit
60. 54F/74F382 Arithmetic Logic Unit
61. 54F/74F385 Quad Serial Adder/Subtractor
62. 54F/74F398 4-Bit Flip-Flop
63. 54F/74F399 4-Bit Flip-Flop
64. 54F/74F500 A/D Flash Convertor
65. 54F/74F521 Octal Comparator
66. 54F/74F524 Register Comparator
67. 54F/74F533 Inverting Octal D Latch *
68. 54F/74F534 Inverting Octal Flip-Flop
69. 54F/74F537 One-of-Ten Decoder; 3-State Outputs
70. 54F/74F538 One-of-Eight Decoder; 3-State Outputs
71. 54F/74F539 Dual One-of-Four Decoder; 3-State Outputs
72. 54F/74F545 Octal Bus Transceiver73. 54F/74F550 Registered Transceiver (AMD2950)

74. 54F/74F551 Registered Transceiver (AMD2951)
75. 54F/74F552 Octal Registered Transceiver with parity and flag
76. 54F/74F553 Octal Registed Transceiver w/parity
77. 54F/74F557 8 x 8 Multiplier with Latch
78. 54F/74F558 8 x 8 Multiplier
79. 54F/74F559 8-Bit Multiplier/Divider
80. 54F/74F568 4-Bit Binary Counter; 3-State Outputs
81. 54F/74F569 4-Bit Decade Counter; 3-State Outputs
82. 54F/74F588 GPIB Compatible Octal Transceiver
83. 54F/74F610 Memory Mapper; Latched, 3-State Outputs
84. 54F/74F611 Memory Mapper; Latched, O/C Outputs
85. 54F/74F612 Memory Mapper; 3-State Outputs
86. 54F/74F613 Memory Mapper; O/C Outputs
87. 54F/74F630 Memory Error Detector/Corrector; 3-State
88. 54F/74F631 Memory Error Detector/Corrector O/C

*Available now for military and commercial production orders.
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5.4 SECOND SOURCE ACTIVITY

National has announced that they will second source the AS and ALS

product lines. Samples are to be available in 4Q81. Motorola has announced

that they will second source the ALS product line, with samples available in

2Q81. The FAST product line will be second sourced by Signetics and Motorola

samples to be available in 4Q81.

5.5 TEST RECOMMENDATIONS

IBM recommends that the input test conditions, AC measurement points,

circuit thresholds, and test load configurations outlined in Section 3 of this

report be used on future MIL-M-38510 Detailed Specifications of circuits from

each of the logic families studied.
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APPENDIX A

)
AC CHARACTERIZATION DATA



CIRCUzT TYPE "EXAS zNSTR. AS004 10/0/86 l1s21s11

DELAY PATH LOAD 5 PF S.0 OLTS
n IInDEImI AVERAGE HAXIMPY

-55 C 25 C t2 C -55 C 25 C 125 C -55 C 25 C 12S C

IA-IY S0PF TPDI 2.3 2.8 4.0 2.4 2.9 4.2 2.4 3.1 4.4
IA-IY SOPF TPDS 3.0 3.1 3.4 3.0 3.2 3.4 3.1 3.2 3.5
20-2Y IS0PF TPDI 3.3 3.7 S.5 3.3 3.9 5.9 3.4 4.2 6.2
20-2Y 1S0PF TPDO 4.8 5.1 5.4 4.9 S.? 6.2 4.9 6.6 7.1
•A-3V 258PF TPDI 4.1 4.6 6.7 4.2 4.6 7.1 4.3 5.2 7.4
3A-31' 2SPF TPDI 6.1 6.2 6.6 6.2 6.3 6.8 6.8 6.? 7.
4A-4Y 30X TPDI 1.2 1.7 3.0 1.3 1.9 3.3 1.7 2.3 3.6
40-4Y 30V TPDO 1.9 2.0 2.1 2.2 2.2 2.3 2.3 2.4 2.4
T-RZSE SPF 1.2 1.2 I.S 1.2 1.3 1.6 1.2 1.4 1.?
T-FALL SOF 1.5 2.0 2.4 1.9 2.1 2.4 1.9 2.2 2.S
a 30X-SOPF TPDI .7 .6 .5 1.1 1.1 .9 1.2 1.1 1.0
a 30X-SOPF TPDO .7 .8 1.0 .8 .9 1.1 1.1 1.2 1.3

4. 3.2 2.4

6.4 

3 2
3.66 • ..

.. . . . . . . . .i iI. I I I I I. A-

416 40 o 121 410 48 80 120 40 3 4801 121 44 0 4666O 12

tA-IY 5PF TPDI 20-2Y 15FF TPD@ 40-4Y 32K TPDI T-FALL SF

347 2.3
3.3L 2.20 1

46 6 4 68 1120 46 6 41 Of 121 40 41 06 128 "46 3 43 9 126
IA-l' 5FF TP91 30-3V 251 F o 4PDI1-4Y 36X79 MR M1-SIFF 7791

6.6 .

6.4 .

4638 4636126S 491 4616126a 41 6 4101121 466 41 Of6180
M-alV 15FF TPDI 3-3V Y2WF TPos T-11 SF 3W-SoW W798

A-1

-. --,- -..-f. t-------------.---- ---i--------- -



CZRCUZT TYPE TEXAS INSTR. "4864 11h/0/80 11819132

DELAY PArT LOAD 56 PF 4.5 VOLTSn IN JImw AV ERAGE nmx zmmu
-55 C 2SC 125 C -55 C 25 C 125 C -55 C 25 C 125 C

iA-IY SWP? WDI 2.4 2.6 4.t 2.4 2.9 4.3 2.5 3.1 4.6
IA-1V SAFF rpol 2.0 2.T 3.1 2.0 2.9 3.2 2.9 3.0 3.3
M-ZY 156F TPI9 3.6 3.9 5.6 3.7 4.1 6.1 3.7 4.3 6.520-2Y I$WlF /'P99 4.3 4.7 5.2 4.4 5.4 6.0 4.5 6.6 6.2
34g-3y 25rF TPD| 4.5 5.4 6.9 4.6 5.1 ?.3 4.? S.5 7.9
3S 25WF I'PDf 5.G 5.0 6.3 5.7 6.1 6.5 6.6 6.4 6.7

401-4r 31M TPOI 1.2 1.? 3.1 1..3 1.0 3.4 1.7 2.2 3.744-4Y 31X TPDf 1.9 1.9 1.9 2.2 2.2 2.2 2.2 2.3 2.3

T-RISE SlOPF 1.2 1.3 1.7 1.3 t.3 1.? 1.3 1.4 1.0T-FLL $6PF 1.2 2.2 . 1.6 1.6 23 1.6 29 2.3

"36X-SAF TPD1 a .0 .6 1.1 1.1 .9 1.2 1.2 1.1
" 36-SWr TPD6 .6 .7 .9 .7 .8 1.6 .9 1.6 1.3

14-1? SW 7P91 36-2? 15Wql 1P6 4-4? 36W 7P31 T-FALL SWF4 2.16 2.

"40 418 12 "46 41 0 1*69 4606 41 II 466 46 12136
"4 |4 It1 4i0 8 4 0t "i 4 010"4i1 1 48 91 120

w-? 156F Tlll 34-Z I5OPF IPIO 74-11 SIW a TI3-5 PF

A-2

1.82



CIRCUIT TYPE TEXAS INSTR. AS14 16/-l/8 11122148

DELAY PATH LOAD 50 PF 5.5 UOLTS
IHWIMM AUER*GE IMXZ uWf

-55 C 25 C 12 C -5 CC 25 C125 C -55 C 25 C 12SC

S4-1Y SIPF TPDI 2.3 2.0 3.9 2.3 2.5 4.1 2.4 3.1 4.4
IA-ly SoF TPDO 3.2 3.3 3.5 3.3 3.3 3.6 3.4 3.4 3.7
20-2Y 151PF TPDI 3.1 3.7 5.3 3.2 3.9 5.6 3.2 4.2 6.1
M-2Y ISIPF TPDO 5.1 S.3 5.6 5.2 5.9 6.3 5.3 6.7 7.2
34-3Y 25GPF TPDI 3.9 4.S 6.6 4.1 4.6 6.8 4.1 5.1 7.1
34-3Y 25GPF TPDO 6.4 6.4 6.8 6.5 6.6 7.0 6.6 6.9 7.2
M-4Y 30K TPDI 1.2 1.0 3.0 1.3 1.9 3.2 1.7 2.4 3.5
40-4Y 36X TPDl 2.6 2.0 2.2 2.4 2.3 2.4 2.5 2.5 2.5
T-RISE 50PF 1.1 1.2 1.S 1.1 1.2 1.5 1.1 1.3 1.6
T-FALL SOPF 2.6 2.3 2.5 2.1 2.3 2.6 2.2 2.4 2.7
" 3Lx-s3PF TPDI .6 .5 .5 1.9 1.6 .9 1.1 1.1 1.6
" 30X-5PF TPDS .7 .9 1.1 .9 1.6 1.2 1.3 1.3 1.3

46.43.2.

3.6 28 .

"40 I)4066l126 -466 46 66120 -460 4612 1l"460I 46 361261
lA-IY 50FF TPDI -,V 150FF r 

PhS 4y 36K PD1 F-FALL 50F
3.6 7 . .

3.5

466 46 86 120 46 6 40 Of 12 "46 6 40 i 126 46 1 40 6 110

1*-IY SIFF POI M3Y 150F P3l 4-4Y 36K /P £ 3W- SW

36 7 .

5 .1

49 40 f 126 4 46 64 1680 460 4 to 40 46 Of 1

16-Y IFF iPI 34-3V 2M5F 7PPt 74VK 0F 3 1W-SWP? T-M

A-3

-~ 1.8- *.-- .--



CIRCUIT TYPE TEXAS INSTR. ASOOO 10/08000 13s59132

DELAY PATH LOAD 56 PF 5.6 UOLTS
nMNImI AVERAGE HMAXI lKUl

-S C 25 C 125 C -S5 C 2 C 125 C -S5 C 25 C 125 C

iA-iv SOP? TPDI 3.3 3.9 6.6 3.4 4.1 -7.0 3.5 4.4 7.4
1A-IY SPF TPDO 3.5 4.1 5.7 4.1 4.4 6.1 S.S 4.0 6.6
2-2Y IISPF TPDI 4.7 5.5 8.9 4.8 5.8 9.6 5.0 6.6 10.6
M-2Y ISMPF TPV$ 5.3 5.8 7.3 5.4 6.0 7.6 5.5 6.1 7.9
34-3Y 2SPI TPDI 5.9 6.5 10.3 6.6 6.8 10.9 6.2 7.2 11.9
3A-3Y 2SOPF TPDO 6.5 7.0 6.5 7.0 7.3 8.9 7.1 7.4 9.2
44-4Y 36X TPD1 2.2 2.9 S.7 2.4 3.2 6.3 2.5 3.7 7.9
4-4Y 38X TPDO 2.2 2.6 4.3 2.7 3.1 4.0 3.5 3.5 5.2

T-RZSE 56P¥ 1.2 1.2 1.6 1.3 1.3 1.6 1.3 1.3 1.6
T-FALL SIPF 2.0 2.2 2.5 2.2 2.3 2.5 2.9 2.4 2.6
a 36X-SPF TPDI .9 .7 .3 1.0 .9 .7 1.2 1.1 1.1
A 389-50PF TPDO .6 .9 1.1 1.4 1.3 1.3 2.0 1.6 1.?

2.5
6 2.

~2.3L

40 0 40 80 126 "48 46 6 120 40 46 00 120 40 6 40 0 120

lA-iY SP
r 

TPDI 20-2Y ISPF TPDI 4-4Y 36X TPUI T-FALL SOPF

6 11

4 .9

46 O 46 6 6 121 46 1 46 6 12 40 6 41 00 120 -46 644 6o 12

1*-IY M11
r 
TPoO 34-3Y 250PF /PDI 40-4Y 30X TPD6 a 30W-SOPF TP4I

10 6.6 F.I

"466O 40 66126| 466O 40666126 466O 46126 tl466 4666O126

M-UV' 1WF 7rP91 1-3? 21W~l TPDO T"4ISESP Up 3iW-SWP 7PD6

A-4

-~4 3,,1 4 _ -- ' .. . .' ' ", ', ' -- -'. ..,, -
a 0.4 1.



CZ#CUZT TYPE TEXAS INSTR. AS866 10/0/8/ 13s57,51

DELAY PATH LOAD 50 PF 4.5 W(JLTS
DNl NIPIM AVJERAGE MAXIMWJI

-55 C 25 C 125 C -5S C 25 C 12S C -55 C 2S C 125 C
------------------------------------------------------------------------------------

IA-IY 5OPF TPDI 3.4 3.0 6.4 3.5 4.0 6.8 3.6 4.3 7.2
IA-IY 5OPF TPDO 3.4 3.8 5.5 4.1 4.3 6.8 5.6 4.0 6.5
20-2Y 1SOPF TPDI 5.2 5.7 8.7 5.2 5.9 9.5 5.3 7.2 10.5
20-2Y 150PF TPDO 4.? 5.5 7.0 4.9 5.6 7.3 5.0 5.7 7.6
34-3Y 25OPF TPDI 6.3 6.7 10.1 6.4 7.0 16.7 6.6 7.3 11.0
34-3Y 25OPF TPDO 5.8 6.6 8.2 6.3 6.5 8.7 6.6 7.0 9.6
40-4Y 30X TPDI 2.3 2.6 5.4 2.4 3.0 6.8 2.6 3.4 6.7
40-4Y 30X TPDO 2.3 2.7 4.3 2.9 3.1 4.? 3.8 3.5 5.2
T-RXSE OPF 1.3 1.3 1.6 1.3 1.4 1.7 1.4 1.4 1.6
T-FALL 50PF 1.6 2.6 2.3 2.6 2.1 2.4 2.6 2.2 2.6
" 30X-SIPF TPDI .9 .6 .4 1.1 1.0 .6 1.3 1.1 1.1
" 36X-SOF TPDO .3 .7 .9 1.2 1.2 1.2 1.8 1.7 1.6

6 2

412:
4 4 41 80 120 46 408 121 40 40 46 6 12 416 406 126

L4-1Y 51F TPDI 20-2Y 150PF TPD 40-4Y 38X TPDI T-FALL SOPF

S 4 11 4.0

48 6 41 O126 41 8 66 4 120 46 9 4 Of 126 41 46 06 126

W-2V 15lF Vrnl 30-3V 25W TP I 4-RIY 30X aWI 38K-SORF IPSl

A-5

1. N2

ii r: * l i li m ~ i l . | ll . li l . ._ '- ... . .' " i . "- 2



CIRCUIT TYPE TEXAS INSTR. as000 1o/00/o0 1401811

DELAY PATH LOAD 50 PF 5.5 UOLTS
nNIMzm AUERAC;E HMXIM*N

-55 C 25 C 125 C -SS C 25 C 12S C -S5 C 25 C 125 C

14-IY SIP? TPDI 3.3 4.0 6.8 3.4 4.2 7.2 3.5 4.6 7.6
1A-IY 5OPF TPDI 3.7 4.3 5.8 4.1 4.5 6.3 4.9 4.8 6.?
a*-2Y SIIPF TPDI 4.5 5.5 9.1 4.6 5.8 9.8 4.8 6.6 10.6
M-2Y ISPF TVDO 5.6 6.1 7.6 5.7 6.2 7.8 5.8 6.3 8.1
34-3Y 25OPF T#PDI 5.6 6.5 10.4 5.8 6.8 11.0 6.6 7.2 12.1
30-3Y 25IPF TPDO 6.9 7.3 8.6 7.1 7.5 9.2 7.2 7.7 9.5
4-4Y 30K TPDI 2.3 3.6 5.9 2.4 3.4 6.6 2.6 3.9 7.4
4-4Y 30 TPDf 2.3 2.8 4.5 2.6 3.2 5.1 3.1 3.5 5.4
T-RISE 50PF 1.1 1.2 1.5 1.2 1.2 1.6 1.2 1.3 1.?
T-FALL SMP? 2.2 2.4 2.6 2.4 2.5 2.7 2.6 2.5 2.7
" 36X-SIPF TPDI .9 .6 .1 1.0 .8 .6 1.1 1.6 1.0
" 36X-SPF TPDI 1.6 1.1 1.0 1.4 1.3 1.3 1.8 1.7 1.8

126

-41 8 46 80 120 -40 9 480 8 121 "440 il41 08 121 "41 1 41 00 120

IA-IY 5WIF TPOI 2y 1SWF FPS$ 401-4Y 3IN TPDt T-FALL 54PF

10

1..6

I rV ISP? TPII I ISP 3 7431UP £ 36-S?79

A-6

48 9 40il 0ill12ld4ll1l 4l ili129 41l 1 44 Of 181 4 0 40 0.. ...0
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CZRCUIT TYPE TEXAS INSTR. AAD4NCEV SCHOTTKY 161 SUNf MlOM S1F W9/086 11S414

DELAY PATH LOAD 50 PF 5.6 I OLTS
MIZNIMP AUE666E DAKIZRWI-s5 C 25 C 125 C -SI C25 C125 C - C 25 C 125C

- - - - -------------------------------------... ---.. . . . - --- . . .---- ---- ---------------

81-FO TPD1 6.1 6.6 6.5 6.1 6.7 9.0 6.2 6.9 12.1
80-FO TPDO OP 9.6 16.6 18.6 9.6 10.1 13.4 16.6 11.1 14.2
8843 TPDI OP 6.0 7.4 7.4 7.6 7.6 16.2 7.2 7.9 16.9
1-43 TPDS OP 8.6 6.5 8.5 6.1 0.? 11.0 6.3 6.9 11.?
16-P TPDI NP 4.6 5.2 5.2 4.9 5.3 6.7 4.9 5.4 7.2
Is-P TPD1 ZP 6.4 6.8 6.9 6.5 6.9 6.3 6.? 7.1 9.3
11-6 TPD1 NP 6.2 6.3 6.3 6.2 6.5 7.6 6.3 6.6 6.3
11-6 TPD6 NP 5.3 5.6 5.9 5.4 6.6 ?.5 5.6 6.2 6.1
21-CN#4 TPDi OP 6.6 9.S 9.6 6.9 5.0 12.3 9.1 16.2 12.9
81-CN.4 rPDl OP 6.7 6.9 9.6 0.9 9.2 12.6 9.6 5.4 12.0
CN-F3 TPDI ZP 5.1 5.2 5.2 5.1 S.4 7.3 5.3 5.6 7.6
CN-F3 TPDI NP 5.9 6.3 6.4 6.0 6.5 8.1 6.2 6.7 6.7
CN-CH.4 TPDI NP 6.3 6.2 6.4 6.5 6.5 8.8 6.6 6.? 6.6
CN-CN.4 TPD6 NP 4.5 5.3 5.4 4.6 5.5 7.3 4.7 5.6 7.6

6.a s7.2) 11

3 6Fle- TPD I 9 6F l T P96 P 3-4; TP I NrP 1 -€N ,4 7P36 OJP

'126
16

5 7.6

41 6 466 1 2 4 661 46 6 12 6 4 6 1 6 09 129 4 6 0 6 4 N1

Do-F TP pi P 84 TP I P 1- 064 ipol Z P 8-CN fl l P

¢.4 r

12 6 7

~AL

46 6. 466 12
]2Z06. TP6 *NP7

48 0 40 Of 129 49 0 4 6 468 66 126 a is-48 6UI

Is-6. 9.4 N

f ; -- 7



CIRCUIT TYPE TEXAS INSTR. ADUANCED SCNOTTKY 181 S" DODE 5PF 92v9'56 13152:46

DELAY PATH LOAD 51 PF 4.5 VOL TS
MIlNIMUM AVERAGE DMXIMUM

-55 C 25 C 125 C -55 C " C 125 C -S C 25 C 123 C
.°. .. . . .. . . . .. . . .. . . . . .. . . . . ....... .................. -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - -

86-FO TPDI 6.6 6.6 6.6 6.6 6.9 9.2 6.? 7.1 11.1
30-Fl TPDO OP 9.9 10.? 12.9 10. 10.9 13.4 10.2 11.2 14.0
1-F3 TPDI OP 7.2 7.6 10.6 7.4 7.6 16.5 7.6 0.O 16.9894F3 TPDG OP 8.5 O.1 101.4 8.6 8.9 1,8.0 6.7 9.1 11.236-P TPDI IP 5.3 5.4 6.6 5.3 5.S 7.1 5.4 5.6 7.4

36-P TPD6 IP 6.5 7.6 0.1 6.7 7.1 8.2 6.9 7.2 8.7
O1-G TPDI IP 6.8 6.7 7.9 6.8 6.6 8.1 6.9 ?.0 8.4
81-6 TFDI IP 5.4 5.7 7.2 5.4 S.6 7.5 5.5 6.8 7.7
01-CN*4 TPDI OP 9.3 9.7 12.1 9.4 16.6 12.5 9.5 16.2 13.1
21-CN*4 TPD6 OP 9.3 9.2 11.2 9.4 9.4 11.7 9.5 9.6 12.3
CN-F3 TPDI If 5.5 5.6 7.1 5.7 5.7 7.4 5.6 5.9 7.6
OE-F3 TPDO IP 6.6 6.4 7.6 6.2 6.5 7.9 6.3 6.7 6.2
CN-CN*4 TPDI IP 7.6 6.0 7.6 7.2 7.1 8.3 7.3 7.2 6.7
CN-Cw*4 TPD6 IP 4.4 4.9 6.7 4.5 5.1 7.0 4.6 5.3 7.3

s 7.6 11

116

466 46 66 126 46 6 41 00 126 40 8 4 12" 46 4 1 Of 121
81-Fl TPDS 89-F3 TPDi OP 81-G TPD1 lP 81-CN*4 TPDl OP

7.2 .
13 77.6.6
12 L6.4 6.6

6.44
11 5 6L ='L'r 66

416 46 f 6126 466 46 1 1 46 6 46 66 121 41 41 0 126

3-Ff TPm op 16-P F81 Ip 51.6 rpf6 I CW-E3 TFIF IP

i I 4L ]1.3I

6.4

?o.6

466 4666126 466 ~46112 4664661164664611f

18flFF1.7.8F 6 W 10. 1 OP0-LF96i

6.4(

76 L

L - .4.4.FF9 1 1.F -

"46 I 41 06 121

CN-CN*4 ff36 IP

A-8

- - .~.-r- 7~*?!



CIRCUIT TYPE TEXAS 1NSTR. ADNCED SCHOTTKY 161 SUN MODE 5PF Ws9-19 13a4,3

DELAY PATH LOAD 56 PF S .5 UOLTS

-SC 25 C 125 C -5C 2I5C USC -fSC IC 12tC
..... ........... . .... . .... ... ..... . . . . . . - . . . . . . . . . . . . . . . .

0-6 1PDI 5.6 6.6 6.? 5.6 6.7 9.5 S.9 6.1 1a.6
0-F, TPDO OP 9.6 18.6 13.4 :1 16.6 13.6 9.9 11.1 14.4
11-03 TPUl OP 6.4 7.4 10.2 6 7.7 16.7 6.6 6.6 11.1
26-83 TPU OP 7.6 0.6 11.2 7.9 6.9 11.5 6.6 9.1 11.9
01-P T, P IP 4.5 4.9 6.5 4.6 5.1 6.6 4.6 5.2 7.1
16-P TPD6 IP 6.3 6.0 0.4 6.5 7.6 0.6 6.7 7.1 9.9
11-G TP91 IP 5.7 6.6 7.7 S.0 6.2 7.9 5.9 6.4 0.2
#i-G TPDo IP 5.3 6.1 7.5 5.5 6.3 7.6 S.6 6.5 6.6

1-CN*4 TPDl OP 8.5 9.6 12.0 6.? 9.9 12.5 6.9 16.3 13.8
1I-CN*4 TPDi OP 8.4 5.9 12.0 6.6 9.3 12.6 0.7 9.6 13.6
CN-F3 TPDI ZP 4.7 S.2 7.5 4.0 5.4 7.6 4.9 5.6 6.a
C4-F3 TPDf NP 5.6 6.5 6.3 S.9 6.7 5.6 6.1 6.9 9.6
CN-CN#4 TPDI lP 5.7 5.6 7.5 S.9 6.2 0.1 6.6 6.4 6.5
CU-CN*4 TPDf ZP 4.0 5.7 7.4 4.9 6.6 7.8 $.1 6.3 6.2

)

9 11 16

116
7 9 is•

46 4 Of 123 46 1 46 60 12 46 6 46 6 6126 460 40 O 121
1-006 TPD1 96-83 TPDO OP 31-C TPDI NP 81-00#4 TPSO OP

147 t

]131

66

40 6 46 6o 126 40 6 46 Of 121 46 6 40 O 126 4 4 6 6 126
No-Fl TP OP l-P o PDt IF al- TYPD IP CN-73 iPBl In

It
44 6 41 56 126

CN-C94 P.l I NP

6

46 0 40 06 126

CN-CN*4 TP91 IP

A-9
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CUacuIT TWE II NIrNLp FlY I sm W W 94w s~4657

May PWN I" 5o " 6.8 V.l
-USC UC U C 861--C -DA --C--

36-F0 199 IP 7.2 6.9 7.8 7.?7 .8 7.0 7.9 7.,8 5.1
r*Fi YM oP V.3 6.9 7.6 7.4 7.2 ?.9 6.1 ?.5 8.1

11-04 731 OP 7.O 7.2 6.6 6.6 7.8 9.6 6.1 8.6 16.6
Dor3 TWO OP 7.1 6.? 7.3 7.4 7.1 7.6 6.1 7.4 7.6
D-P 793I 1v 1.2 4.6 5.6 S.3 4.9 5.3 5.4 1.6 5.4
96-P 7fos IP 5.2 5.1 15.9 .3 S.4 6.2 S.4 1.6 6.3
I-6 Ti3l v9 9. 5.4 S.S S.9 5.6 S.7 6.6 S.? 5.1
31-6 TPo 1p 4.7 S.6 S.S 4.6 S.1 5.9 4.9 S.5 6.2
3I-C*4 MI OF 9.4 9.2 9.9 9.6 9.S 16.8 9.6 16.1 11.6
o106*4 TPO oP 9.2 3.7 0.0 9.4 0.9 0.9 9.5 9.2 9.1
C0-F3 T99 1P 6.6 5.7 6.2 6.1 5.6 6.? 6.2 S.9 7.1
CI-F3 Ti P . S. 6.6 5.2 5.3 6.3 6.1 S.0 6.5
0CN*4 T799 1V 5.4 4.2 5.6 5.4 S.8 6.2 5.6 5.3 6.7
C0-0.*4 79O V9 4.9 4.7 4.9 S.6 4.9 5.1 5.1 6.5 S.2

7.9 7.6 2.

7.4 a

q.S..

40 9 40 ISO 12 40 460 12 41 6 46 6 120 4|6 4361280 6

24-F6 7P99 JO-F3 MO9O OP 1-6 R793 V9 91-0r4 7966 OP

7.0 . 6 6

7. fu. .6 6.4

. 61.

49 9 49 as us 0 46 ISO 12 46 10 44N12 48 9 I

9. 16.4 6

L..

9N€. .1Ui J 6L

466 466N18 466146N16 466 6 40IN-461@soA-n
943 793 OF 93-P w936 19 21-044 731 VP C6-FI 7936 3

6.2
6
5.6

6dL
46 1 46 111 126

06-06.4 793I102

'400 466 as2i

A- 10



CIUCUNT TV" F0I1CHILD FAST 11 SUN MON SIPr 9/9v60 $|t4I

DELAY PATN LO6I 56 PF 4.5 OiLTS
MINIM *WEmE IxISun

-5C 25C 1SC -SC 25C 121SC -SIC 25C USC

86-Ff TPD1 7.6 7.4 ?.5 6.4 7.6 6.1 6.6 7.9 6.S
80-Fl WO OP 7.2 6.7 7.4 7.3 7.1 7.? 7.7 T.3 7.9
86-F3 TPDI OP 0.6 6.3 9.2 9.4 6.7 10.0 9.1 0.9 18.6
91-F3 TPDO OP 6.6 6.6 7.1 7.1 6.9 7.4 6 7.2 7.6
0O-P TrpI rP S.7 5.2 S.2 5.6 S.3 S.4 5.6 5.4 5.3
I6-P WfDe rP 5.2 5.2 6.0 5.3 S.5 6.3 5.4 5.7 6.5
1t- rF9 INP 6.3 5.8 8.9 6.4 6.1 6.0 6.5 6.1 6.2
81-6 TPDS IP 4.7 5.6 5.6 4.6 5.1 5.9 4.9 5.6 6.2
11-04.4 TPDO OP 11.1 10.0 10.6 10.3 10.3 11.2 16.5 11.6 11.6
81-(W*4 TPDO OP 9.6 9.6 9.6 9.7 9.2 9.1 9.6 9.5 9.2
CM-F3 IMS IP 6.6 6.1 6.4 6.6 6.3 6.9 7.0 6.4 7.2
CN-F3 TPDi IP 4.9 4.6 5.7 5.6 5.1 6.1 6.1 5.6 6.3
CM-CW*4 TPDl NP 5.9 4.9 6.6 6.0 5.7 6.5 6.1 5.9 6.9
CN- O.4 TPD6 NP 5.1 4.8 %.1 S.1 5.0 5.2 5.2 6.5 5.3

0.4Iu ~* 7.4 a.m s6.4t .,,.6. .3.

41 6 4 121 46 446 120 41 i 4i Of 121 "4061 41N 126

86-Fl TPDI 06-F3 TPDO1P 31-; TPDI NP 31-04.4 7P99 OP

7.66

J746 6.6

7. ..6 5.45. 
.L

1 l 46 6 12 "46 46 68 126 41 46 60126 41 461 O I

N0-Fl MO9O OP 96-P B P I IP 11-6 TPD ZP C0-Fl 7P9 NP

is6.2 11.2 r

56 16.

9.26. E l 1.

IL 5 1 6 dl'.

-461 41 801 I~ 48 1 48 Of 181 "41 9 40Of 100 "40 8 40 80 1111

SfI-F3 TMlIl OP 11-P YT"l IP 8l1C*! TWO P at-i MePl SP

"416 46 II 121

CN-CH*4 rFDI ZP

"490 41 of its

CH-#*4 /PMI IP

A-l1

-. - ------ - - ~ -.-- ~---7 - 7 -



CZCUZT 7W9 FAICNLD FAST 161 Sti9 PON SUP va961 1SiS1

DELA Po7T LOM 56 PF 5.5 VfTSIwWZ Zmal AUEP4MGE NdX JrlI

55 C 25 C 1 -WC C 25 C 12 C -SS C 25 125

3I-Fl TPDI 6.9 6.5 7.2 7.3 6.6 6.1 7.5 7.6 9.3
0-Fe T1P OP 7.3 7.0 7.6 7.? 7.4 0.1 6.2 7.6 0.2

88-3 TPI OP 7.1 6.5 6.S 7.1 7.1 9.7 7.3 7.3 16.6
N6-F Me86 OP 7.5 6.9 7.6 7.7 7.3 7.0 0.6 7.6 6.698iP TIs rP 4.9 4.S 4.9 $4i 4.6 S.2 5.1 4.0 5.736-P 7Pos IP S.1 S.1 5.9 5.2 5.4 6.3 5.4 S.S 6.6

314C TPDI P S.S S.6 5.3 5.6 S.3 5.5 5.? 5.4 5.6
31-4 TPD9 IP 4.7 4.9 5.7 4.0 5.1 6.0 5.6 5.4 6.4
21-CM*4 TPD1 OP 6.8 8.7 9.0 9.1 8.9 16.6 9.3 9.3 11.6
21-CM.4 TPDD OP 9.0 0.5 8.7 9.1 8.7 6.9 9.3 8.9 9.1
CN-F3 TPD1 IP 5.6 5.3 6.1 5.6 5.S 6.7 5.7 5.5 7.1
CN-F3 TPD1 ZP 5.4 5.3 6.3 S.6 S.6 6.5 6.1 5.9 6.8
CN-CN.4 TPD1 IP 4.9 3.6 5. 5.6 4.9 6.2 5.1 5.6 6.6
CU-CN*4 TPDI IP 4.6 4.6 4.9 4.9 4.8 5.1 5.1 6.S 5.2

5.6

.5

3i-Fi TPD I 3-F 3 TPD 6 P 31-C T/ I IP 1-N,4 TPD 6 OP

7.6 a .

6 ..

5..6

48 6 46 86 120 46 6 46 6 121 46 6 4668 012 46 6 486 0126

38-FO 7P 0 OP 6-P TPDI 0F-G 31-6 ZP NCF3 TPD OP

16-.44TP 6I

16

7L1 9 4 .6 J6.4

CN-Ois4 T.0 I0

46 6 4 .4

A-.2



CIRCUIT TYPE TEXAS INSTR. 4o6WUCE SHOTTEY 11 &ZFF RU r 11,0211 13127153

DELAY PWTH LOAD 56 PF $.6 VOULTS
mNzmzm AWMOGE /mXzlrl

-ssc 25c S C -so C sC iUsC -SC asC In c
. .................. ..... . . . . . ........ ... ..... 0.*. .u * . . e ee ....... ..... .....

80-Fl TPDI OP 2.6 0.7 11.6 7.3 6.9 12.2 7.9 9.1 1t.6
86-FO ?PDI IP 1I.5 12.. 1.1 16.7 12.3 15.4 1., 12.6 17.1
9i-P TPD1 oP 6.6 6.1 9.6 6.1 7.1 16.0 6.2 7.5 16.4
36-P TPe OP 7.1 7.4 9.3 7.2 7.6 9.4 7.4 7.7 9.6
31-6 TPDI OP 7.3 6.6 11.6 7.4 l.2 11.1 7.1 3.5 I1.$
3i-G TPDo OP 6.2 6.7 6.7 5.3 5.9 9.6 5.4 7.2 9.2
11-C-.4 TPDI ZP 9.6 16.3 13.5 9.7 16.1 14.6 9.6 16.0 14.5
21-CN,4 TPOO IP 10.1 18.6 14.5 16.2 16.9 14.8 16.4 11.4 15.3
36-AoJ TPDl OP 24.7 25.7 *9.4 24.9 201.9 29.? 25.1 25.4 36.1
30-4.3 TPDl IP 11.6 12.5 16.6 11.7 12.8 16.4 11.9 13.2 16.9
H-F3 TPDt OP 6.5 7.2 11.3 5.6 7.5 11.4 6.9 7.9 16.0
i-F OPD6 OP 6.7 7.0 0.9 5.3 7.2 9.2 5.9 7.4 9.4
T-RZSE Ff 1.2 1.2 1.2 1.3 1.2 1.3 1.3 1.3 1.3
V 2.2 2.0 5.4 2.2 2.9 5.5 2.3 3.1 S.?

1 14

9 0 it 13tIIi

46 6 46 6 126 46 6 46 5l 121 40 40 5 126 46 6 46 6 1ln
9-F4 TPDI OP 98-P TPM OP 81-CN*4 7PPt W? N-44 7ll ZiP

lI it is to

11 151it

"48 0 44 69O 12il 046 1 4409! 126 048 9 408 IRS 12640 0 41 f IN 8

99

3 - l TP 36O IP 1 6 TP 31i OP 31-. *4 W igP IP AF lJ V P3 OP

9 3
27L7L if 1K10 * J ! * • | .. . . . .. ..

40 8 46 M 6ll " 46 M6A2 4l66 46 1 4 0 1 1"6 46 6 612
16-P P*I OF I-@ Pe Op o-age I OP O-l MIe op

411 40 06 126
T-RISE FO

46 1 46 66 126

A-13
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CIRCUIT TYPE TEXS ZNSTR. AD~t/CED SCHOTTKY 101 D9FF MOVE SPF 9.*2946 13825859

DELAY PAIN LOAD 56 PF 4.5 UOLTS
IVIIEIMWW A.rE1AE /MXzmDU

-55 C 25 C 125 C -55 C 25 1S C -SS C 25 12 C
.0...... ........ ...... ... .............................................. ...........

2O-Fe Pot o 0.2 6.9 11.4 0.3 9.1 11.7 0.4 9.4 12.1
IO-FO TPD0 IP 11.1 12.1 15.? 11.1 12.4 16.1 11.3 12.7 16.6
Il-P TPDI oP 6.4 7.1 9.6 6.5 7.2 9.9 6.6 7.4 18.3
Il-P TPD oP 7.3 7.6 9.6 7.4 7.7 9.2 7.6 7.8 1.3
31-6 TPPI oP 0.0 0.4 10.7 8.0 6.5 11.6 6.1 6.6 11.5
11-6 TPDI OP 6.3 6.6 5.5 6.3 6.7 8.7 6.5 6.5 0.6
81-CN*4 TPDI IP 11.1 16.5 13.4 16.2 16.? 13.6 13.3 10.9 14.1
I1-CN*4 IPDl NP 16.6 10.9 13.6 18.7 11.1 14.1 16.9 11.4 14.7
S@-*,I IPOI OP 27.9 25.5 31.6 26.2 26.7 31.9 26.5 29.6 32.4
80-4U TPDO ZP 12.2 12.7 15.6 12.3 13.6 16.6 12.5 13.3 16.6
N-F3 TPDI OP 7.4 7.5 16.1 7.6 7.7 16.4 7.8 0.6 10.0

-f3 TPDO OP 6.9 7.1 6.6 7.0 7.2 0.8 7.1 7.4 9.1
T-RISE Fl 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4
Y 1.9 2.4 4.9 2.0 2.6 5.6 2.6 2.5 5.2

12 9.2 146
11 1.5 13 is

.1 [ 12 14

1611i 14

40 46 6f 123 406 4666126 461 46 6 120 46 6 43 f 6126
36-Fl TPDI OP 28-P TPDS OP 81-CW.4 TPPI ZP tO-Aol rPol lP

16 114  is

14 i139
13

46 6 46 Of 12 46 46 128 46 6 46 66 126 46 6 46 O 126
of-Fe ?PD4 lP U1-" 'PPl OP UI-CI.4 Pl NP N-F3 7Po OP

]31 6.4

7.

"46 6 416 S 126 46 6 46 6 126 46 6 46 0 1n 46 6 46 SO136

P-P TPI 1P 314 7iP 41P 1-044 Fm1 OP n-f FrIF6 p

1.31F

"46 6 43 8 126
r-RISE FS

5

"401J 49 08 120

A-14
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CIRCUIT TYPE TEXAS 1NSTR. WDUIR CNTTKV 181 SIFF M3 SI $MAN 13s$2914?

SELAY P*TH LOA s6 PF 5.5 U1.TSfl ; IIIPA 4 W 61 JIIf

-So 25C a s c -S C la€c -seC s ciasc
.. .. .. . . .. . . .. . . .. . . .. . . .. .. .. ............. 

a. 
ee . * eee ee~...........ee~ 

eeee

it-Fs TPDi OP 7.4 0.6 12.2 7.S 6.9 12.5 7.6 9.2 12.,
as-Fl TPDI IP L1.5 12.2 16.4 16.6 12.5 t4.6 10.3 13.1 17.4
S6-P TPDI OP 5.7 7.6 9.9 5.6 7.3 16.1 5.9 7.7 16.5
ti-P Tee OP 7.6 7.5 9.7 7.1 7.6 9.9 7.2 7.9 16.6
21-6 TPDI Op 6.9 7.0 11.9 7.6 6.1 11.1 7.1 6.5 11.5
8146 TPDs OP 6.2 6.8 9.6 6.3 7.2 9.3 6.4 7.S 9.5
91-CN,4 TPDI IP 9.2 16.2 13.9 9.4 16.6 14.2 9.S 11.1 14.8
SI-C.#4 TPD6 IP 9.8 16.7 14.9 9.9 11.1 15.2 16.2 11.7 15.6
i-*- TPD1 OP 22.4 23.9 27.8 22.6 24.S 20.1 22.6 20.6 26.4
#-4 TPs ip 11.3 12.5 16.3 11.5 12.3 16.7 11.7 13.4 17.2

lR-F TPDI OP 6.1 7.3 10.3 6.3 7.6 16.6 6.S 3.6 11.1
f-F3 TPDN OP 6.6 7.2 9.4 6.7 7.4 9.6 6.1 7.7 9.9
I -RISE F5 1.2 1.1 1.1 1.2 1.2 1.2 1.2 1.3 1.2

2 2.4 2.6 5.6 2.5 3.2 5.7 2.5 3.9 6.8

12 1411

14
is 

1 2 
1

"40 l 4 0 12 6 4 6 4 660 12 6 4 6 4 6 f 12 6 4 6 4 6 f 12 6

36-F l o I 
1- 6 TP SI P 11-¢N*4 I rPF 

P o OP

46 616 464112 46 4 16 46 4 66 1
' 6 

' 1A 

I s i I i

O-FP i OP 14 T 3 OP 644e 7P 0 OP nPS P

40 6 46 6 126V]

A-15
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CIRCUIr TYPE FAIRCHZLD FAST 151 DFF lODE SOPF 1,'01/0 V40:30

DELAY PATH LOAD 50 PF 5.0 UOLTS
HlINIPIUI A4iERAGE MIAX IlUM

-55 C 25 C 125 C "55 C 25 C 125 C -S C 25 C 125 C
----------..---.---------------.----------------------------- ...... .......... ..... ...

1-FO TPDI OP 7.2 7.0 8.9 7.6 7.4 9.4 7.5 7.7 10.2
80-Fa TPDO IP 7.0 7.4 9.1 0.0 7.9 9.6 6.4 5.1 10.0
8o-P TPDI OP 5.9 5.5 6.7 5.9 5.7 7.1 6.0 5.0 7.6
DO-P TPDO OP 6.5 6.0 7.1 6.6 6.4 7.5 6.5 6.5 7.0
BI-G TPD1 OP 6.7 6.2 7.3 6.8 6.5 7.6 6.5 6.7 7.9
11-G TPDO OP 6.2 6.1 7.0 6.3 6.3 7.4 6.4 6.? 7.7
91-CN'4 TPDI IP 10.5 10.3 11.7 11.1 10.6 12.5 11.3 11.1 13.1
UI-CN.4 TPDO IP 10.1 9.5 10.5 10.3 9.5 10.7 10.4 10.1 11.1
8O-A-9 TPPI OP 29.4 29.0 34.0 29.0 29.3 36.0 30.0 29.7 37.5
BO*A-8 TPDO IP 9.7 8.5 10.2 9.9 9.3 10.6 10.1 9.4 11.0
fl-F3 TPDI OP 7.5 7.1 6.6 7.7 7.4 9.4 7.8 7.6 9.8
H-3 TPDO OP 6.5 6.2 6.9 6.7 6.4 7.2 7.6 6.6 7.5
T-RZSE FO 1.6 1.6 1.6 1.7 1.6 1.7 1.7 1.7 1.0
r-FALL FO 2.1 2.1 2.3 2.2 2.2 2.3 2.8 2.4 2.4

)
7.6 12.

9 7.2 12.4 10.4
16

11.6 to

8.4
40040 60 120 40 0 40 00 120 405010 40 040 50 120

O-FO TPI OP 80-P TPDO OP BI-CN*4 TPOI IP B0-39 TPDO IP
9.6 7.6 10.5
9.2 10.6 9
.a7. 10.4

6.4 6.

"40 0 40 00 120 40 0 40 0 120 40 0 40 0 120 40 0 40 80 120

I-P TPDI OP 11-G TPDO OP 1-4-8 7PD1 OP H-3 TP77 OP

.65

6.4~ 6631

40 40 50 120

V-RISE FO

-40 1 40 50 120

T -FALL F70

A-16

-~~~~~ ~~~~~~ - 66~-- - -- V - --



CIAiWT "M FIWRILS F? III OFF NOW SIFF 1 ls 146 ISn

IU.AY Par1 LoO3 so PF 4.5 U.TS
nRIIM *WmU azmmo

-USC of C Its C -SaC 2SC 1S C -95 C 2SC In C

as-Fl TAPI OP 6.6 7.7 9.2 6.6 6.1 9.5 8.0 8.3 16.1
H-Fl TIS IP 7.9 7.4 9.1 6.2 6.6 9.4 6.6 6.2 9.7
e-P WIroI OP 6.1 5.6 7.1 6.6 6.2 7.3 6.7 6.3 7.7

8-P TPOS OP 6.6 6.2 7.2 6.7 6.S 7.S 6.8 6.6 7.8
31-6 TrI OP 7.4 6.7 7.6 7.5 7.1 7.9 7.6 7.2 6.2
1-; PeI OP 6.2 6.2 7.1 6.3 6.3 7.3 6.4 7.1 7.6
1-00*4 TTPO IP 11.6 11.1 12.2 11.8 11.4 12.7 11.9 12.2 13.3

21-CN*4 ITPI IP 11.7 9.6 16.7 1I.6 11.3 11.9 16.9 16.6 11.1
9-48 1I OP 33.7 32.7 36.6 33.9 33.1 M.2 34.3 33.S 39.2
10-8 Mal IP 15.5 9.1 16.3 16.7 9.7 16.6 16.9 9.9 16.9
f-lr3 TPIl OP 8.7 8. 9.1 6.9 8.3 9.6 9.6 8.4 16.6
N-F3 TPI3 OP 6.3 6.1 6.6 6.5 6.3 6.9 7.2 6.6 7.2
T-RISE F6 1.9 1.6 1.7 1.9 1.5 1.6 2.0 1.9 1.6
T-FALL Fl8 1.9 1.9 2.2 2.8 2.1 2.3 2.6 2.4 2.3

9.6 7.6 12.0 19.r

9.2 ~7.2124.

9I-Fl TPOI OP 1-P IPPI OP 1-.CN*4 TPDI IP 96..-I IPSl ZP

7.6 9.

8.4

.4..s.

46 6 46668126 4669 46369126 4668 466112la 4669 463N126
36-Fe TP96 IP I-6 7I OP 91-04 TpoI ZP fl-F) TWI OP

7.2 7.2 3

6..6

1@4646 t1o 41664336 129 41a1 4636126t 46694636 129
6 0 Tr I OP 21-6 Po op Diof WI op f-F) I O oP

1.61.1,:8

T-RISE Ff
2.3

2.2

401 46 Of I2
T-FALL Fl

A-17



CIRCUIT TYPE F4IRC4HILD FAST t6 DIFF MODE $PF 16/41,P64 6542824

DELAY Pirm LOAD 56 " S.S VOLTS
flI IL 3 AVERAGE Imt 7Il

-SS C 25 C 125 C -5 C a C SC -9iC 2i C1 C
............ ......... ................ .. ~..... .. ... ......................... .........

20-f4 TPDI OP 6.7 6.6 6.8 7.1 7.6 9.5 7.3 7.2 11.9
4-Fl TPOI IP 7.6 7.3 9.3 ?.9 7.9 9.7 . 8.1 16.2

is-P TPD1 OP 5.4 5.1 6.7 S4 S.3 7.2 5.5 5.5 7.6
af-P TPDI OP 6.5 6.6 "!.1 6.6 6.3 7.5 6.18 6.5 7.9
3I-G TPDI OP 6.2 5.0 7.1 6.3 6.2 7.5 6.3 6.3 7.9
ll-C TPD6 OP 6.3 6.1 7.1 6.4 6.3 7.S 6.4 6.6 7.9
U-CN*4 TPDI IP 16.3 9.0 11.6 10.6 16.6 12.5 16.6 10.4 13.1
Si-CH4 TPDO P 9.8 9.2 16.4 9.9 9.5 10.6 11.0 9.6 11.1
O-A4 TrpI OP 26.4 26.1 32.9 26.7 26.4 35.1 27.6 26.6 36.3

No-*-# 1P"s p 9.? O.S 16.2 9.4 S.6 10.7 9.6 9.2 11.1
l-P3 TPDl OP 6.0 6.5 8.6 6.9 6.6 9.3 ?.# 7.1 9.6
"l-43 TP136 OP 6.6 6.2 7.3 6.8 6.5 1.6 7.4 6.7 ?.0
?-RISE FO 1.5 L.4 1.5 1.5 1.5 1.7 1.6 1.5 1.0
r-FAL F9 2.3 2.3 2.3 2.S 2.3 2.4 2.9 2.5 2.4

to7.6 1.
?.2 11.4

6.6I

46 46 60 1 44 6 481 %20 416 41 O 126 41 4S 6121

of-fo TPDI OP 81-P TPDO OP It-Cm*4 TPDI lP I3-*t-I TP3 b

2.6 7.6 11.3

40 4l 84 12 4661 4t1 6 46 a 46 3 612 46 1 4 36 tl

4-41 POO ZP 3t-C ?Pl oP it-Oel4 TP6 JP -FlV T"i OP

.27.6 36 7  r,
6. .6 AZ

401 4 St 32 -41 8 46 31 M12 46 0 #i O 3i* 41 1 4N INt1e

s6-P FPDI ap 9146 Tpes Op 9-408 II or fl-rs fm3 aU

1.6

"46 $ 40 89 120

-46 e 4e so tl

T-FALL to

A- 18



CZICUZT TYPE TENN INSTR. 4166 $WF 16I2300 138 1942

KfL*V PaH LOAD 56 PF 5.6 UOLTSff111IfI 4(15W 16V1159
-U C as C 125 C -*5 C CIC-56 C 25 C 125 C

13-cH.2 2PI 3.8 4.2 5.2 4.4 4..? 5.5 4.6 4.9 6.7
Y3-C*32 rPR0 5.5 5.6 5.3 S.6 5.4 5.6 5.7 5.6 7.7

6-0.CN32 M, 3.2 3.5 4.3 3.6 3.9 4.6 4.6 4.1 4.7
S-1CN*32 TPD0 4.1 3.9 4.3 4.1 4.6 4.4 4.2 4.1 4.5
Me-C/*o TPDI I. 3.1 4.1 2.9 3.2 4.1 3.6 3.3 4.2
us-C*O /PDS 4.6 4.S 4.? 4.7 4.6 4.6 4.8 4.8 4.9
Cm-01*32 PDI 5.3 5.0 7.5 6.2 6.S 7.9 6.5 6.? 6.3
CN-CM*32 rPM 7.2 7.5 8.5 7.4 7.8 5.6 7.5 7.9 9.7

-CN*24 Trl 5.7 5.6 7.5 5.5 6.1 7.6 6.2 6.3 7.5
N-CM*24 MI6 6.3 6.6 7.9 6.6 6.9 6.2 6.? 6.9 5.3
C/-C.6 TPSI 4.3 4.5 5.6 4.4 4.6 6.0 4.6 4.? 6.3
CM-CNo6 MD 6.1 6.2 7.5 6.4 6.5 6.3 6.6 6.7 0.6
T..ZfE C0.32 1.2 1.1 1.2 1.4 1.3 1.3 1.4 1.4 1.4
T-FLL CN.32 2.6 2.6 3.1 2.7 2.5 3.2 3.1 3.2 3.6

5.4 4 a
5. 4.2 7.2

V- 01*3 2 TPDi 16 0.C 3 2 0-01.3 WlI CN.-C M*4 07
4. 7.2

3.66

41 6 4 0 6 1 6ll0 4 6 6 4 1 " i n 41 3 41 6121 4 9 9 4 66 1 21

Y3- 0C *32 P Ig *O 4 0 .P f C X -C e32 TP P 6 C N- 0CN i IP RI

4.6I 4.6" / . 6:/ i: I
4i P. 6.

4.... .6

4 6 6I 4 6 6 6 1 6 6O 4 6 6O 4 6 6 6 1 2 1" q O 4 6 4 6 1 1 6 " 4 4 666 1 1 6n

*6-01.31 P SI X6-€ 1.O 1P5 €#"€# .24 I €# 1 14 W IP#

46 6 46 6 126

3.24.

T*FLLt44 466126

4.45.1 0 .432

4.2~A 917.



ClwOJZT VVP T6L t~II. 4662 SW 1643/0 1311?a56I

"Lay / ;'m L"& 5O PP 4.5 ITS
MeIN"u #Aaw MANM1M

-SS C 25 C 12 C -C SC25 t C -So C a C 1C

Y3-CV. 32 Trot 4.1 4.3 5.2 4.9 5.6 5.7 5.1 5.3 5.v
Y3-c.32 TPol 5.6 5.6 5.2 5.6 5.4 5.6 5.? 5.6 7.8
X6-C"o32 TPDt 3.4 3.7 4.4 4.2 4.3 4.0 4.5 4.4 4.9
X6-CM*32 TPD9 3.7 3.7 4.1 3.6 3.0 4.2 3.9 3.6 4.2
XI-CN* TPD I 3.1 3.2 4.1 3.1 3.3 4.2 3.2 3.3 4.3
XO-CNl WPOl 4.4 4.4 4.6 4.5 4.5 4.7 4.7 4.0 4.6
CM-CN32 TPD1 5.6 6.0 7.6 6.7 6.7 3.2 7.6 7.6 0.7
CN-CN*32 TPOl 7.2 7.4 6.3 7.4 7.? 6.6 7.5 7.3 9.6
CH-CH-24 TPDl 6.2 5.9 7.5 6.4 6.3 7.0 6.6 6.6 8.1
CM-CN-24 TPDi 6.2 6.6 7.7 6.5 7.6 7.9 6.6 9.3 9.3
0 4-CN.8 TPD1 4.6 4.5 5.9 4.7 4.6 6.6 4.0 4.0 6.4
cm--Cm6 Tpoo 6.6 6.6 7.2 6.3 6.5 8.1 6.5 6.6 8.3
T-RZSE CM-.32 1.2 1.2 1.3 1.6 1.5 1.5 1.? 1.5 1.5

T-FLL CN'32 2.2 2.4 2.6 2.3 2.6 3.6 2.9 3.8 3.6

)

4.1 7.6

5.44
5 .2 

7 .2a 6

5.2 3. L ;6L ]7 
3. L7 2

4 0 40 80 124 -40 6 4 0 12 46 0 40 0 12 42 0 40 f 121

"3-CN*32 TPDI X6-CN*32 TFOO OCN*32 Tpo7 CN-CN,24 TPDl

4\6 
4? 

11A /

5.6

kL~iLL kLIoJZ.5.2
46 4 63 0 126 46 6 410 1246 41 2f 62 46 6 46 36 126

Y3-CN.32 TPD9 X-CH.6 TPDI CN-CN*32 TrO$ CK*Cuoll 7P
4.6 4.7

o.6

4.6 4. 7.2 6
7.2 

7.A-2V0

46 6 41 0126 46 6 46660126 4660 4636f126 4661 46 3116

X6-CN*32 TM I X-cl3 T~s ON-Oi4 TP.1 CN-Ome. iPS

_40 6 46 66 126

r-misf CN.32

46 0 46 as 126

7-FAILL CN*32

A- 20



CIRCUIT rVPS TEXA S 151. M63W SV 16.*23/361 11921835

DEWATH LOW1 so5 Pf 5. 5 UK T5

-55 C 25 C125 C -55C 25 C125 C -5C 9 C 126 C

Y3-CM*32 TPOS 3.6 4.8 5.2 4.1 4.5 5.4 4.3 4.8 S.6
V3-CN-32 TPDO 5.6 4.9 5.3 S.7 5.4 5.7 S.0 5.6 ?.6
X6-CIE.32 TPRI 3.1 3.4 4.3 3.5 3.7 4.5 3.7 3.6 4.6
XI-CN*32 TPOI 4.3 4.1 4.5 4.4 4.2 4.5 4.5 4.3 4.6
US04.6G ",1 2.5 3.1 4.1 2.0 3.2 4.1 2.9 3.2 4.2
MS-Ome. 7,96 4.7 4.5 4.5 4.8 4.7 4.9 5.8 4.0 5.1
CM-CM-32 TPUI 5.1 5.6 7.5 5.5 6.2 7.5 6.2 6.5 6.3
05-05.32 P96l 7.3 7.6 3.7 7.S 7.8 6.9 7.6 7.1 S.?
CM-CN*24 TPDI 5.4 5.3 7.3 5.6 5.9 7.6 5.0 6.1 7.5
CM-CM-24 TP9I 6.4 6.6 5.1 6.6 ?.6 6.3 6.7 3.6 9.4
05.05*3 TPDI 4.1 4.5 5.6 4.2 4.6 6.6 4.4 4.7 6.4
06-05.5 Trot 6.3 6.3 7.8 6.6 6.7 5.5 6.9 6.9 8.3
7-RZSE CPI.32 1.1 1.1 1.2 1.2 1.1 1.2 1.3 1.2 1.3
7-FALL CN*32 2.6 2.9 3.3 2.9 3.1 3.5 3.4 3.4 4.6

564.5 7.6 0.4

7-2

-466 46569123 4661 41 6120 4631 43568126 4661 4406126
Y306.*32 TF31 X6-05.32 7POS CM-CN*32 iPDI 06-06.24 IPOG

.63.6 5.4 5.6

45 4..7.

JA .2 6.4 .

- 1464561 11 46614666126 406646 84126 486 46 0126

410.42 7,17-5673 60.4JS 0.6 1P

4.21..4E1

47S a .. 32 .

-49 1 48 8 120 -48 0 4 4 16 1 at

1.21

.2-------- - ---------- -----



CIRCUIT TYPE FAIRCHILD 74F1l DC 0836 1o3o?4 856154

DELAY PA N LOAD I PF S.6 UI.TSHIHIDUVAUNRAMGE flJrUU9-55 C 5S C 12tl C -55 C 25S C 12t5 C -65 C ;25 C: 125

TrPi M at' 2 S012 omm F 4.0 4.4 4.5 S.1 4.? S.0 5.3 5.0 5.2
TPDI 9I 25* $ tIN'SIPF 4.2 4.6 4.3 4.6 4.2 4.4 4.9 4.4 4.6
TP9I 30 3Y 1-300 COAX 4.2 3.? 4.0 4.S 4.6 4.S 4.6 4.2 4.9
TPDI 34 3Y 1-310MI COAiX 4.6 3.0 4.2 4.5 4.1 4.3 4.8 4.2 4.4
TRSE AT 3Y .SU-1.ZU 1.1 1.1 1.2 1.3 1.2 1.5 1.4 1.3 1.7
TFM.L AT 3Y 2.W-1.g .8 .6 .6 .8 .6 .6 1.6 .8 .6t2

It
.4

4.1 4.

416 41 1 120 "4 0 40 123
TPI1 2 2Y 560* n €0 TPD6 34 3Y 1-30M COAK

.S 1 .5

i'4i1.3

4660 46 66 126 4669 46Of126
WDI 30 at' 1-lnoWU CO RIS orAL AT It'a-1.AU

A-22
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CIRCUIT TYPE FAIRCH-LD 741ie X 9016 9.4i0 mInim

DELAY PATN LOAD I PF 4.S VOLTS
nMIURD AM ME nMNDMV

-S-C UsC 126C - SC U sc -WC NC IsSC
................ . 4.... :& ---4.8 --- . '?' -.-I' - -$......... G.6,-- '.;4

°
" .... .7Pl31 M ItY S5O66Ww46PF 5.$. . . . . 66 5. .

TWPo M 2V SO861fsPF 4.2 3.9 4.3 4.6 4.1 4.5 $.1 4.4 4.6
TPDI 0 3Y 1-34N0 CfaX 4.6 4.1 4.2 5.6 4.4 4.? 5.1 4.6 5.6
TWOS 3 31Y 1-30NO COAX 4.2 4.6 4.2 4.6 4.2 4.4 4.0 4.4 4.4
TRU1E AT 3? .5U-1.5 1.4 1.2 1.4 1.7 1.4 1.6 1. 1.6 1.0
TFMALL AT 3Y 2.U-I.W 1.8 .6 .6 3.S .9 .6 4.6 1.1 .I

.6 .4.5
4 41 60 126 40 0 46 0 12tS

TPFD M IY 56WI WU4F PlIN A0 3Y 1- 3 C1

•
6.4 r,," ,z,

4.1

45 0 46 89 121 "46 5 46 0 IN

Wola* s lSO W t-MIldN o sr 3y vt.11.

W91 Ift 1-300 OSE TNALL AT Wr R.51-1.31

A-23
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CINCUIT TYPE FAfif#WILD ?4m wC 6636 10,7?66 6'5?,56

DELAY ft,3W LOAD I PF 5.5 UOLTV
RMN~IMW AUn MXIu9m

-55C 25C 12sC -SIC 25C 125C -SIC 25C tSSC
---- .. .. -- -- -- - - - - -- -- .. .. .. .. ... ... .. . .lo oJI l oeOiiOO e oIO ~ j ~ e lj
TPDI 3 2 SD i e/5 LPF 4.4 3.9 4.3 4.6 4.2 4.6 4.8 4.5 S.1
TPDI 20 2y Sgm'SuF 4.1 3.9 4.2 4.5 4.2 4.4 4.0 4.3 4.6
TPD 3A 3Y 1-300f COMAX 3.5 3.4 3.6 4.1 3.7 4.4 4.2 3.0 4.6
TPD4 3 3t 1-30ON. COX 4.0 3.6 4.2 4.3 3.9 4.2 4.6 4.2 4.4
TRISE AT SY .S-I.SU 1.6 .9 1.1 1.1 1.6 1.4 1.1 1.6 1.6
TFALL AT 3V 2.6U-l.GU .6 .4 .4 .7 .5 .5 .6 .6 .6

4.8 4512 4.3 4662

4.6 .

4.4.

-40 0 490 0 121 -40 0 41 80 120
TP9t a* 2Y 5OOOM,'SIF TFDO 3* 3Y 1-38M e COAK

4.5 1.4
~ 1.3

4~ t 1.2

40 1 40 12 460 46 66 12

TPD6 J10 5aO0i's5PwF IrNr Ar 3y .w-i.v

4.4
4.2

'dE/ 56

46 1 46 O6 126 46 3 4605 126

TP9I 34 Sr 1-300M COW TWALL AT Wb 2.6U-S.Gl

A-24



CzaCUIT TYPE F74110 lu V1440 i ,,t$

&RAY PaTlo LOD 6 7? S.6 IOL S
ZNIUW M49IwE mXZNiWI

-S5 C 2$ C 125C -55 iCCItsC -aC sC 125C

--- -A-IY $0Wm4IPF 3.3 3.4 4.1 3.4 ..6 4.3 3.5 3.6 45
TPD6 SA-ty SIIm4sPF 3.3 2.5 2.3 3.? 2.9 2.4 4.1 3.5 2.5
T7D1 2-2Y 36 0NN COX 3.8 3.1 4.6 3.1 3.2 4.2 3.1 3.4 4.5
TPD7 20-2V 36 016 COAX 2.6 1.? 1.6 3.4 2.6 1.2 3.9 2.? 1.3
TRIM IY 16.*-1.5U 1.5 1.7 1.6 1.0 1.? 1.7 1.g 1.0 L.?
TFALL IY 96.*-1.IU 1.9 1.0 1.7 2.1 1.9 1.6 2.4 2.2 1.5

)

4.2
4
3.6

46 6 46 5 6126 46 6 40 120

TPO3 14-tY S014M1ISW 736 2-2Y 36 1 COX

.6

3.

46 6463N12 46 0 40 12
Tre3 sIA 5614W 3TI- |Y as.'T-RIUI

4.4

- 4 JLIIL
46 O 406 N 12 4 O 4 Oa Sao

W931 W-SV 3 061CO TFAU. iY 66.'-1.1W

A-25
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CIRCUIT TYPE FIrCIIKLD S426 S'14AI 15837129

DLAY PaTH LOAD O PF 4.5 UG.TS

-S C 2 C 125 C -55 C 25 C 12 C -55 C 25 C 125 C

TP1 IA-IY SOIUI PF 3.6 3.7 4.3 3.? 3.1 4.S 3.5 4.1 4.7
7pIl IA-IY sOI4W rF 3.4 2.6 2.2 3.1 2.6 2.4 4.3 3.5 2.4
7PDI W-ZV 3 0M COAX 3.? 3.6 4.4 3.5 3.7 4.6 3.9 4.0 4.0
1P5o 0-2Y 3S o3m COAX 4.6 2.2 1.3 4.0 2.6 1.4 5.6 3.4 1.6
737S5 LV I0.'.-15U 2.1 1.9 1.0 2.2 2.0 1.9 2.2 2.1 2.8
TFMLL IV 90.'-I.U 1.6 1.? 1.? 2.8 1.6 1.7 2.4 2.6 1.6

4.2L

-40 O 40 88 124 -480 e49 80 12t

PDI in-IY 5101w 4PF 7PDO 20-2Y 36 0e. COAX
422

6
3....

4669 46569126 4668 46 66126
T153 I-l? S6SWW.IF TOM5 lv Si*1U

4.6 E
4.4
4.2
41

4639 4SN61*0 4660 466N612
7531 W-A? 36 OW9 CM .1 T Lv IV .#-1.Sv

A-26



CIRCUIT TYPE FAIRCHILD 5F21 0140 15839119

DELAY PATH LOAD 0 PF 5.5 UOLTS
nzmIHIDU AUERAGE nixuslm

-55 C 25 C 125 C -55 C 2 C 12 C -55 C 25 c 125
TPDI lA*IY %#fOWM,5/PF 3.1 3.3 4.0 3.2 3.4 4.2 3.2 3.6 4.4
TPDO IA-ly 5s6ow/spf 3.2 2.7 2.5 3.6 2.9 2.5 4.8 3.5 2.6
TPDI 2D-2Y 36 OHM COAX 2.6 2.7 3.? 2.? 2.9 3.9 2.7 3.1 4.2
TPD6 20-2Y 36 ON" COAX 2.3 1.4 1.0 2.6 1.7 1.6 3.1 2.3 1.1
TRISE I 16./.-1.5U 1.5 1.4 1.4 1.5 1.5 1.5 1.6 1.5 1.5
TFALL IY 95,.o*-,$.U 2.1 1.6 1.8 2.3 2.6 1.9 2.4 2.3 1.9

4 .a

3.6.

41 4 60 O 126 46 6 46 50 12

TPI I*-lY 5160MI/SIF TPD6 2-2Y 36 0MW COA
.514

.6 52

3°.

-466 46568126 4661 46 Of 10

rP16 IA-ly 55606 W 7I. IV • -

3.2

"46 46 120 "466 46 96 10

7P9t 20-V 3 OW CO TFALL SY,6*.*-1.W

A-27
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CZIRCWIT YPE FOIRCMZLJ FAST 374 b ,6946 1Osi6

MaL.Y PATH 3. 1 Lry
Nwlmv mam milm

-sic asc laiC -$ n C I€ C -usC U C INC

-*---------- 6..1. 5 6 . .. 6 -9 ... . .$I.6 . . 7. 7----'I . ..G.6 ... 7.4.....
CLK-10 SWF TPOl 6.5 5.6 7.1 7.1 6.5 6.6 75 7. .
O.K-ao IU r rP,1 7.9 7.4 6.4 9.6 8.4 9.1 9.4 6.9 9.6
CLK-30 ISIFF TW 89.7 7.6 .7 9.3 0.1 9.5 9.? .7 9.9
COK-I 25WPl TPDI 13.6 11.3 16.4 11.3 11.8 11.1 11.7 U.1 11.6
CLK-30 250P W96 11.4 9.2 13.3 11.6 10.0 11.1 12.5 18.3 11.5
CLK-6S0 3W TPD1 11.5 13.9 11.6 18.8 21.5 12.3 12.3 12.6 12.6
CLK-60 l rPD3 11.9 11.3 12.4 12.3 18 13.2 13.1 1A.5 13.6
Tm4 4.3 3.9 3.1 4.5 4.1 4.0 4.9 4.3 4.1

6.7 6.3 7.6 7.7 7A 9. 12.3 10.4 18.1
ThE 4.4 4.2 4.6 4.6 4.5 5.1 4.6 4.6 5.3
r1 4.9 4.9 5.7 5.4 5.3 6.2 5.6 5.6 6.5
TRISE I* SOPF 1.2 1.1 1.2 t.3 1.2 1.3 1.3 1.2 1.3
TALL 10 SF 1.3 1.4 1.5 1.5 1.5 1.6 1.6 1.6 1.0

7 9. 12.4

433 436312g 46 46 16 46 62 446 Ise6429 446 126
CLK-I SF TPDI CK-IS r 15WP Me C-i 36M TpIr 12

S11. 13.2 3.2

I*/11 12. S .

d7.2 is4.

"40 6 40 a Sg 40 O 400 436 N126 4 60 46 IN 4664 O 1M 6
CLX- 105PF TPPI CLK-3 UN25W PVr o.-M, w W TVe

a 2s 4.6 6.

.-2

U4.[ 3.6
6. 4.2 .6

-40 64666012-4 46466N1I6 -440 466018 -466 466N1U6
CU-UW IPS MI O.K-U 5Wr 1pol 1g TA.

46 1 43 6 126
TF4I5 I* SIF

A-28



CINCIJIT TW MAINOIILD FAST 374 6 4IS46 1olOi6

AVY OWN 4.5 UarS

-S C 2 C ISn C - C If€ In C U -W C If C In C

----- ------- 6.6 3 .1 --- ; - 6.4 .' 6.5 ." 7.4 -- .O 7.5
O.K-IS SW 7P96rO 6.4 S.? 6.? 7.6 6.3 7.6 7.4 6.6 6.0
CLK-s ,I, TPSI 9.1 6.3 6.9 16.3 9.3 9., 1s.o ,., 10.1
O.K-U I15PW TPo 6.4 7.3 0.2 6.9 7.9 9.1 9.8 0.4 9.
CLK-30 25WP 7P92 18.7 11.4 11.4 13.1 11.9 1*.1 13.? 12.3 12.6
CK-U 15W TP D 9.9 6.6 9.6 11.4 9.7 10.6 11.9 16.@ 1o.9
CLK-i 31K TPOI it.@ 11.1 11.6 12.3 11.7 12. 12.7 12.2 11.6
.k-6 3w ImlS 12.1 11.3 13.6 11.6 18.6 12.6 13.0 12.5 13.3

r z 5.1 4.? 3.6 S.2 4.6 4.6 5.6 5.6 4.6
7LZ 7.2 6.5 7.5 0.1 7.4 9.2 3.9 11.4 11.4
FZN 4.9 #.& 5.3 5.A 4.9 5.4 5.3 5.1 5.7
7Z. 4.? 4.6 5.6 5.2 5.2 6.0 5.5 5.4 6.3
TOM o 05W 1.5 1.4 1.3 1.6 1.4 1.4 1.6 1.5 1.5
TF"L * SWF .9 1.1 1.4 1.0 1.2 1.4 1.1 1.2 1.5

6. .20

46 6 4.00 121 46 1 41 S 129 41 6 46 66 121 46 3 46 O6 186
CLK-IS S6F TPDI CLK-29 15PF WO CLK-60 3V( Tn1t TLZ

7.6

7.1 a 5.

466 4606 126 46 3 0 O120 41 46 o 611 46 6 46 36126
CLK-I0 SUF TPO CLK-U n F TP9 CLK-40 32N TPI 15

.8 6:
S5.6

4.8 5.6

46 6 46 6 116 4630 4 8 666116 466460126 46 " 41 646 126
CLK-28 16W VPI CL~K-3 low YMP90TA

"41 6 461 6O 186
TRI 1

46 6 46 f 6126

TFALL 10 SWW

A-29
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CCUIT TPS FAIILD FAST 374 646191 11121154

M.AY palm 5.5 (ILTS
ftWIWtof 4016661lmu

-*SC as 125 C -55 C aC 12 C -55 C SC lasC
--- --- ---- 5.a 5.3 56.3 5.3 5.9 7.1 -. 7 6.5 7.4

CaK-S 96 Me 6.7 6.1 7.5 7.2 5.6 8.4 7.5 7.1 6.9
OX-U 1tW nWOS 7.2 7.6 0.2 6.3 ?.9 0.9 6.6 0.4 9.4
CLx-2 IUP rme 6.9 7.6 9.2 9.5 6.4 16.6 9.6 g.9 Ie.s
CLK-u Xwr /e 9.7 9.0 9.9 11.2 9.6 16.6 11.7 13.2 11.1
ax-u now Yms 11.6 9.4 16.7 12.4 16.4 11.7 13.3 16.7 12.2
CLK-lf 38X TPPI 11.2 16.0 11.6 11.6 11.4 12.4 12.2 12.6 12.9axK-U 381V TMP 12.1 11.4 12.7 12.6 12.1 13.S 13.1 12. 13.9
Tw 4.6 3.5 3.1 4.1 3.6 3.7 4.3 4.6 3.0
112 6.4 5.1 6.6 7.4 6.9 9.9 16.? 1.6 11.9
TV 3.9 3.9 4.6 4.2 4.2 S.0 4.4 4.3 5.3
ra1 5.6 .I 5.6 5.5 5.4 6.3 5.7 S.6 6.5
WIE IA spy 1.3 1.o 1.1 1.1 1.6 1.2 1.1 1.1 1.2lrFAU/ ll swft 1.6 1.6 1.7 1.6 1.7 1.0 1.9 1.9 1.9

j)
6. t 12.4 t

6. q.2,4 0 2; 10 40 2o."

"44 46 01 126 43 6 46 66 126 -40 6 46606123 46 43 0 26
Cax-W SUPr TPDI CLx-as ISPF TPDG Q.K-0 3MX TPI TLZ

*1 16 13. ~ 5

16 !.,4 1 3 . 2  / 44

06 4 1 466 4 2 466 4.66612 46 4366116

.2 .0 L4.0
aLx-ie SUM TPOs CLK-30 25W TP*1 x I L K0 31 e Ml

It.

416646661IN 46604666 120 49 6466113 I 466144001IN

40 3 40 N6 126

ITAi,.1 is SWI?

A-30
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ClAWS? 7W! F*ZNOEILD 54PIllSCO K666 13491 15137821

MRAY POYN LOW6 $J PP 5.6 VOLII
nwma'amw mwhmfxa

-a C NO C125 C 55 asCI$ 5 C15-ofCU C cIn C
-0u M W-- F, P 5. -- 5.6-- 5.2- 5.G6-- 5.2 ..53 ---057.? 5.2.. 5.3..

M CK-20 so6051P 6.5 5.9 6.2 6.6 6.1 6.3 6.6 6.8 6.4
TPI CK-W 11910150M 5.3 4.1 5.1 5.4 5.6 5.2 5.5 5.1 5.3
WOO6 K-3~ $6900006 6.6 6.1 6.2 6.9 6.3 6.3 7.1 6.5 6.4
Mot1 OAR-2w 5SWIUSWF 6.4 6.1 6.6 6.5 6.2 6.? 6.6 6.3 6.6
IPS CLR-20 5110NWW 7.? 6.5 7.4 7.5 7.1 7.? 7.5 7.4 7.3
iP"I CK-40 360HUUTLN 4.6 4.3 4.6 5.6 4.6 4.? 1.1 4.? 4.0
MrAs CK-40 3191665 WLM 6.6 5.6 6.0 7.6 6.1 6.2 7.3 6.4 6.4
VPAI CK-4M 3601W1L 4.5 4.4 4.6 4.5 4.5 4.7 5.1 4.? 4.8
IPS CX-4MR 3WUMILN 6.4 5.6 5.6 6.5 5.6 5.5 6.6 6.2 6.8
IPOI CLR-40 3iWMii 6.8 5.6 6.2 6.1 5.6 6.4 6.1 6.6 6.5
IPAS CLN-40 380MUIWLN 6.6 7.8 7.6 8.1 7.2 7.7 6.2 7.4 7.8
vzSE At 4* 1u-a' 1.9 .9 .9 1.1 .9 1.6 1.1 1.6 1.6
WAL.L *7 40 au-l 2.6 1.2 .6 2.2 1.4 .5 2.4 1.6 1.6

5.5
.5 

.54.

Ca &.44.6

-4661469 126 4668465116N 469 4656126 -46 6461W1U6

1"Si a -36 569ONN59F MOOS Cf-SM SIMNSM wAR CK-4 3$drL -40W 156151 fLN

.6 6.8 ..

46 6 4619126i 4664 4019 126 4660 46 16 -466 4191f1a
W@3 coc-u0 998ONuSu I a.T-200 6980MMw IMS CK-4 3@ONmmJ W10 C.D-46 36UUUUI

S..

.. 4.67.

"I Ina In - me "win -6 9 12 NI6-98480I

A@ 6 46 9 126S
MI011 440 140-lU
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cimurOJTT tw IL roullS wi os vO l 34 8 om56

KLAV OWN ILOM) 06 FF 4.5 #.MTS

VPSI-S Cb-2 USQW 6. 5.4 C5.5 6.2 f 5.6 5.6 6. all C 5.g6

TP96 CK-20 soM8W 6.6 6.8 6.2 6.5 5.2 6.3 1.6 6.3 6.4
Trot Cw-IaR isloIwaff s.t 5.3 5.4 6.6 5.4 5.4 6.1 5.6 l.$
T"S CK-alm 544000- WF 7.6 6.2 0.3 7.1 6.5 6.4 1.3 6.6 6.4
7,91 CLN-2WA 1440~IF 7.3 6.6 6.9 7.4 610 7.1 7.4 7.6 7.8
TPOS CLS-20 56000 OF 6.3 7.2 7.8 5.5 7.1 M1.96 7.9 0.1
MI5 Mx-40 30g0TLF 5.3 4.7 4.9 5.5 4.S 4.9 5.6 5.6 16.6

1PS6 C-40 36WeOM1M ?.a 6.0 6.2 7.3 6.3 6.3 7.6 6.4 6.4
MPP CK-40W 3600INUN 5.3 4.? 4.8 5.4 4.8 4.9 5.6 4.1 4.9

we. CK-40 3400810LN 6.6 6.0 5.0 7.1 6.8 4.1 7. I 6.4 6.2
TI CIA-4000 3IO6SSWTLW 6.6 6.1 6.6 6.9 6.4 6.? 7.5 6.A 6.9
YMS CLN-40 30014WTLN 6.6 7.4 ?.6 6.0 7 .1 . 9 .0 0 .2
IN151 *7 40 IV-IV 1.5 1.2 1.2 1.6 1.3 1.2 1.6 1.4 1.3
MFALL AT 40 2V-1V 2.2 1.6 1.1 2.4 1.8 1.1 2.6 2.2 1.2

6.2 7.2

S.S

5.6

41 9 4169126 -44* 44669120 466 41061 20 46 6 46126 I

VI CK-20 SIMMOPFW 4S CK-201 SWMe TP1 CK-40 380MMMMO TPO 0(-~ 3§VWWUIL

.07.4 7

6. 6.

40694 "I 46612 46 41 9126 4661 4660f126 4001 466ft126

7,3, CKg. stomo r~ CrNamgoswpfflhp ,pg CK4 366fl7LN TPS1 4cL-4N1 3$ONMNN"

6 4. .

5.5

-41 6 46 DO 126
TWIN~ or 46 Iu'UU

46 6 46 68 126
TPMJ. AT 46 IV.-IV
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CIRC~iT M1E FAICHILD 50175 KOM 141341 15832805

ULOY OWN Lam 59 ff 5.5 U51.7
MRIAIMN alleft" NIUm

-uS aCas C 5C-so C IcIS -$5c ascasc

TPD CMI S6U F .1 4.7 5.6 1 4.5 5.1 5.4 4.9 5.1
ml3 CK-1h HGSUSW 6.3 5.6 6.1 4.4 6.6 6.3 6.6 6.1 6.4
MIt CfMlW SgggO5in 5.1 4.6 4.9 $.1 4.7 5.6 5.1 4.6 5.0
MOS OM-mW S660115U 6.7 5.5 6.1 6.? G.& 6.1 6.9 6.3 6.3
Ipil Ciiili S6ISW 5.6 S.6 6.3 S.9 5.7 6.5 6.0 5.0 6.6
TPOG aft- as 5*ffl5 7.1 6.5 7.4 7.4 6.9 7.6 7.$ 7.1 7.?
1P1 Clf-40 340S7LH 4.6 4.2 4.5 4.7 4.3 4.6 4.6 4.4 4.7
MPD CM-41 3107MO N 6.6 8.6 6.1 6.7 5.9 6.1 6.6 6.0 6.4

YPI OM-40 30009TUL 4.6 4.1 4.5 4.6 4.3 4.6 4.? 4.4 4.7
ftl. Of-4W 30MM 6.6 5.4 5.6 6.1 5.6 S.8 6.1 5.6 5.6

YPIt CLf-4M 3WNN6IVI. 5.5 5.1 6.8 5.6 5.3 6.2 5.7 5.5 6.3
7P.S a.R-40 380MMNLN 7.4 6.6 7.5 7.5 6.5 7.6 7.8 7.1 7.6
raIsa r4u-dw .6 .7 .7 .4 .6 .5 .9 .6 .9
ffALL Or 4@ 2u-iu 1.6 1.6 .6 1.6 1.1 .7 1.0 1.4 .0

.25..476.1

66.2

6 .6

46604 so1120 -463046696116 4661 4106I1 4 640661In

WDSl CK-la SB661U5W WtP9 a -2W SOWEMP TP91 Clf-40 36U5317L TPWI CL-4 3$6gLH

76

6 UZ 2144.
46604666113n 44664666116 466040 091K0 -466466W1I6

Met CM-him S6UMIW WPi6 CLR-WW SISOMIP MIt O-40. 380WUW1LN WSRI CLD-41M 390#090"

464 6 .6 6 116

46 I 4 36 11

41~ ~ ~ ~ ~~~~~P4 874 41NIn4 4 812 4 " 8480I

W9 C-M $WMPFIM C-2 9IM M I r- WNNM TG A-38 3N3M



CIRCUIT TYPE 7.I. ALSI1 DCo 1/"4$g 138258121

D.L*Y PATH LOAD 56 PF 5. OTS
MINIMUM A EUomw MAXIMUM-WI C 25 C 125 C -W C 2t5 C 125 C -55 C 25C 125 C

.00.. . 0 ............ .............................................................

TPDI iC-I)' s5l60,SIF 15.4 13.4 13.0 16.9 14.5 13.6 13.9 15.6 14.4
TPDI IC-lY SO0W0NAF 7.3 6.6 9.9 7.7 6.1 16.2 7.9 0.4 11.6
7pD1 -2Y S611/SWl F 16.4 9.4 10.2 11.1 9.7 10.? 11.6 10.2 12.2
11106 2C-2Y SOIOMMISPF 7.3 7.5 9.6 7.4 ?.7 9.9 7.15 6.6 16.6
7PDI 30-3Y S Mu/SuWF 11.0 18.4 11.2 12.7 10.9 11.6 13.6 11.6 13.
ti7e 30-3y SI666SIPF 7.3 7.7 9.6 7.6 0.0 16.1 6.4 0.4 16.7
TISF AT 1Y .3U-1.3V 2.6 2.6 3.4 3.1 2.9 3.6 3.2 3.2 S.0
MALL AT I' 2.31-1.3D 3.2 2.2 2.2 3.4 2.4 2.2 3.6 2.6 2.4
7r1SE AT 2Y .3U-1.3V 2.6 3.6 3.0 3.0 3.2 4.2 3.2 3.6 S.4
TFALL AT 2Y 2.3V-1.3U 2.6 2.6 2.1 3.2 2.2 2.2 3.2 2.4 2.4
TR1sE OT 3Y .3U-1.3V 3.6 2.6 3.8 3.1 3.1 4.2 3.6 3.4 S.6
WFALL T 3V 2.3V-1.3U 3.2 2.2 2.6 3.4 2.3 2.1 3.6 2.4 2.2

3.4

12. 3.6
is 3.4

324.

41 46 06 1- 460 4686126 440 N 126 46 4 606 12

TPD6 IC-IY SO06SWAF TPoI C-3Y 5IM0 SPF TRSE AT lY .23*-1.RI TFRLL O 2V 2.3i-1.3

is 1 4

46 420 18 466 46 9126 460 46"In1 86 4466 118

T1u1 IC-11 SI W/WPF /6 30-3y s0wso Trw i IT 2) .3-1. TRSF OT 3Y .3.-1.3U

"41 1 1 40 1 20 "4 1 44 Of 1&1 "41 1 4101 101 ti40 1 4 N In0

ms w-sly no00wwovowl TpO :*--3N seNmdI!g
n
os ralliTo sy o3loi.3vl TPL AT VV l.3l/-I.3V
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CIRCUIT TYPE T.1. ALSII DCO6O0 162450 13,83143

DELAY PAMi LOAD 56 PF 4. 5 UCITS
nZNIMU A4EMGI WxIIJr

-SS C 25 C 1 C -0 C 2C 125 C -U5C 2SC I 3C

7391 IC-1y 5@6010-Sf 19.4 16.6 15.6 81.1 18.2 16.1 22.4 19.6 17.6
TPb6 lC-IY 5600'SSPF 7.? 8.5 18.1 8.0 0.? 18.4 0.1 9.0 11.1
TPOI 2C-2Y S00/SOPF 12.6 11.2 11.4 13.7 11.S 11.6 14.6 12.0 13.6
TP9O 2-2Y 509/SOPF 7.6 8.0 9.9 7.0 0.3 10.2 6.6 6.4 10.6
TPD1 34-3Y SWN60/SWF 15.6 12.6 12.8 16.1 13.4 13.3 17.2 14.4 14.4
TPD -3Y 500P/SF 7.9 0.4 16.1 8.1 0.6 10.4 8.? 0.9 16.9
TR1SE AT 1? .3U-1.3U 3.6 3.4 4.2 3.? 3.6 4.5 4.8 4.6 5.8

FA L. r TV 2.3V-1.3V 4.8 3.8 2.0 5.1 4.0 2.9 S.2 4.2 3.2
TR1SE AT 2Y .3U-1.3' 3.0 3.2 4.2 3.4 3.4 4.5 3.6 3.8 5.6
TFA.L AT 2Y 2.31-1.3' 4.4 3.6 2.8 4.7 3.? 2.6 4.0 3.8 3.6
TR1SE AT 3Y .3U-1.3' 3.6 3.4 4.2 3.0 3.6 4.? 4.2 3.0 6.6
TFALL AT 3V 2.31-.3' 4.8 3.0 2.0 5.2 4.6 2.0 5.6 4.2 3.2

4.64.

164.44

9 .... ... 4 ...

733 1 UC-MY 5646P3Sfl 1136 86:-1?50 66 4Wll~ 1331 AT 1U? .86-1.o11 731AL T 3? 3.11-1.11

44
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CIRCUIT TYPE T.I. 44.511 DC6620 16/24-u01 13127861

DELAY PATH LOAD 56 PF 5.5 L.TS
1WnIDWIDV AVEAG mImIV

-55 C 25 C125 C -5C 25 C125 C -95C 25 C 125C

TPoI Ic-it 6sownW4SPF 12.4 11.2 11.6 13.0 12.6 12.1 14.6 12.6 13.3
TPDO lC-IY 5166"OPF 7.2 7.7 9.9 7.3 7.6 16.2 7.? 0.3 11.6
TPDl X -2Y 5860h"/SVPF 9.6 0.6 9.2 9.3 5.3 9.6 16.6 6.6 11.4
TPD6 2C-2Y 5660494PF 7.6 7.6 9.4 7.6 7.4 9.0 7.2 7.7 10.4
TPDl 34-3Y S6OH/SOPF 10.6 9.6 16.2 16.5 9.4 16.6 11.6 g.0 12.2
TPDl 3Y 560SWF 6.6 7.5 9.6 7.1 7.7 16.1 7.6 7.9 11.6
TRISE AT lY .3U1t.3U 2.2 2.2 3.2 2.4 2.5 3.5 2.6 2.6 4.6
TFAES. AT LY 2.3u-i.3v 2.4 1.6 1.6 2.6 1.6 1.6 2.8 1.6 2.6
TWISE AT 2Y .3U-1.3RJ 2.6 2.6 3.6 2.6 2.8 3.9 3.6 3.2 5.6
TFM.L AT 21' 2.IU-1.3U, 2.6 1.6 1.6 2.4 1.7 1.8 2.4 1.6 2.6
TRISE AT 3Y .3U-l.3V 2.6 2.6 3.6 2.7 2.6 3.9 3.8 3.2 5.2
TFALL AT 3Y 2.3U-1.3D 2.4 1.5 1.6 2.4 1.6 1.6 2.4 1.6 2.6

14 1 . .

16.
33.6

16 .24a. 2.

464666116 I 466 46660166 46694661t6 464666166I
TPWI c-ily s6UIP4W 7POI 2C-2 IM 49PU TRISE AT IV .IV-1.3U TMU. AT Il' 61.W-1.Sf

18.8A- 64



CIRCUIT TYPE T.I. 54LS2 (TDESNOLD-1.3U)

DELAY PATH LOAD 0 PF s.0 VOLTS
flZNDUWf AUERAGE MAXZMJIW

-36 C 25 C 15 C -5 C 25 C 125 C -%S C 25 C 125 C

TPDI 1*-IY 566/Sei'F 5.4 5.9 7.1 5.6 6.1 7.9 5.6 6.4 8.4
TPDS Sr-IY 5#6eWoewf 11.7 0.7 7.9 12.7 10.7 8.9 13.6 11.9 11.6
TPJI 2-2v 3 OWi COAX 4.3 4.9 6.0 4.6 5.1 6.0 5.6 5.5 7.1
TPDl 2-2Y 36 OHM COAX 13.6 11.1 .5 14.7 12.7 11.1 16.0 14.6 12.5
TR1E 1.SU-2.9V1Y (15PF) 2.4 2.4 2.0 2.6 2.6 3.2 2.8 2.8 3.6
TFALL 2.W-I.U IY (SFF) 2.6 2.1 2.0 2.7 2.3 2.1 2.9 2.5 2.3

7)

46 461141121

TPDI IA-IY 50SOM-4PF TPDO 2D-2Y 36 OW CO"

it 3
tot
4 0 4660 126 46 6 48 66 133

weO 10-iV 5W4"AIPF TRISE I.4U'-.lU IV (SPW)
7 2.6

40 6 41 Of 1l 40 0 49 N 120

ISI W-2V 30 OW CORN TFALL .$V-1.IU 1Y (P )
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CIffCT TYPE 7.1. 540ALS20 (THESOLD.1.3VU 0/2*/S8e 9137830

DELAY PATH LOAD I Pf 4.5 VOLTS
HIIWW A46AE MAXUUW

-55 C 25 C125 C-55 C 25 C 125C -55C 2 C 125 C

TPD1 I*-lY 500M/SWF 6.1 6.5 7.6 6.3 6.8 6.4 6.6 7.1 9.0
TPDO 14-0l S8HI0O WF 13.5 10.1 B.9 14.7 12.7 10.2 15.5 14.0 11.6
TPDI 29-2? 30 ONO COAX 5.2 5.5 6.7 5.4 S.9 7.6 5.6 6.4 6.2
TPDS 20-2Y 30 OHM COAX 17.9 13.3 10.6 19.7 15.6 12.7 20.6 16.6 14.5
TWISE l.@W-20U 1? (%WF) 3.2 3.0 3.5 3.5 3.2 4.9 3.9 3.6 4.5
TFALL 2.OU.-1.IU I' (SOPF) 3.9 3.1 2.5 4.1 3.5 2.3 4.3 3.0 3.3

48 9 4686f120 4669 46 36126
?PDZ fA-IY SOSS&/S6PF TP9S 20-2Y 33 OHM COAX

13 
.

12

46 40 W 124 4660 46 016126
mplO IA-y IGO660964W WISE 1.6U-2.UU IV (SWPf

40 14636126 461606IN
IPPI 29-2V 360 LO M VF*U. l6.$V-I.W IV toSW)
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CIRCUIT TYPE T.I. 54ALS20 (TDESHOLD.1.3tO) 622/0S 9839819

DELAYPATHLOAD 0 PF 5. 5 WJL Ts
MZIIIW A4DER"eE mWXIIw

-5L5 PCH* 2 C 125C -55 C 25 C 125 C-55 C 25 C125 C

TPDI IA-lY 5000i0'SIPF 4.9 5.5 6.6 5.1 5.6 7.4 5.3 5.9 7.9
TPDS IA-IY SOUOM46PF 11.2 7.6 7.3 11.1 9.4 6.1 11.9 16.4 8.5
TPD1 20-2Y 30 OHM~ COAX 3.6 4.4 5.3 4.0 4.6 6.2 4.2 5.3 6.5
TPO6 20-2Y 36 Oe' COAX 11.5 9.6 6.9 12.5 11.3 13.1 13.6 12.2 11.1
TRISE 1.@U-2.IU IY (S'F) 2.6 2.1 2.4 2.1 2.2 2.0 2.3 2.4 3.2

TFALJ. 2.00-1.9V ly (SIF) 1.9 1.7 1.6 1.9 1.8 1.7 2.1 1.9 1.9

1 2.6
2.6

2.42.2

4668 43 Of 12 46 6 46 N 120
TP99 IA-IV 5664UF 7#iSE 1.IU-2.8U IV (SVF)

.9

TPI W-2V 3365 OWCM TFALI. 2l.I.W IV CSIF
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CZCICIT TYPE TEX" IDSY. ALS74 (FIAML) S-25AsI 15139817

DAY&4 PATH LOA so PF S.3 UILTS
$INIMP OW.ERW aIft

-SO C 5 C 12C-SSC 25 C 125 C -S C 25 C 12S C
.....°. .... ......... . . ................... ....... ..... .......... ... ........ .. ....

CLXK- o TPo 1.4 6.5 16.6 0.6 0.9 12. 5.0 9.1 14.4
CL.-1Q r/ I 11.3 11.? 12.9 11.8 12.3 13.9 12.1 12.7 14.4
CL.9-1*9ft rPo 8.9 9.1 13.11 9.1 9.3 12.1 9.4 9.7 13.1
CO-jQaw TPDl 11.6 1.S 12.6 12.8 12.3 13.? 12.4 12.3 14.4
PSET-lO ?PDI 7.3 7.6 9.3 7.2 7.6 9.5 7.4 8.3 10.2
PSMT-lom MOB 10.1 10.4 11.9 10.4 11.1 12.4 10.7 11.4 12.9
0.1-10 TPDI 9.3 16.2 11.6 9.7 10.5 12.2 13.3 13.3 12.6
CLR-l434I TPD1 7.6 7.6 9.3 7.2 0.1 9.1 7.6 5.4 10.
C-2 TPOL 34X 7.8 7.2 9.4 7.3 ?.6 11.4 7.5 7.9 12.6
CLK-2 TPOl 3W( 11.1 11.6 13.1 11.0 12.9 15.6 12.4 13.6 17.2
CLK-M PDI 34K 7.0 7.9 12.1 6.1 6.4 11.4 5.4 9.1 13.1
CLK-2*1 TPhU 3ex 11.1 11.4 12.8 11.7 12.5 14.0 12.2 13.4 16.2
T-RNIS 20 34K 2.6 3.6 4.3 3.1 3.4 .I 3.4 3.6 7.2
T-FMLL 20 34K 3.6 3.4 4.4 4.2 4.3 4.6 4.6 4.4 5.2

12 / 1216
11 13.E2is

4- 0 46 60 12 41 6 4 20 4# 3#1 #132 40 3 41 0 12
1.K-10 TPD -W U TP9 CLR-1 TPOI O.K-aQ TPDI 36M

14 t

46 6 43f123 466 406 121 43 433121 466 4631 2
ag-is T"I PUT-10 TPI CL-14" TPDI CLK-1SIM TPI 3%X

12 101.4 is

2 I I A IL
46 6 40 0111 4 4 120 M 41 4 1 2 621 41 401* II

CLg-IIW FF31 PUT-1 Too CAX-2s TM F3 X 1a-~ TPO 30N

5.2
4.6
4.o

4AL

40 6 4# 86 120

T-RISE W0 38K
4.8
4.6

46 1 40 53 121
T-FAIL 2 33
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CIRCUIT TYPE TEXAS INSTR. 4.S74 (FINAL) 62500 1583727

DELAY POTH LOAD 560 PF 4.5 VOLTS
MINIMUM AVEMaG MXIMUM-55 C 25 C 125 C -a C its C 125 C -95 C 25 C 125 C

CLK*-1 T0I- 9.6 9.5 12.2 9.9 16.2 14.6 16.1 16.? 17.8
CLKI-1 TPDo 11.4 12.8 13.3 11.0 12.4 14.2 12.1 13.6 14.0CILK-lowR Tpo 9.9 10. 12.6 18.3 14.6 14.4 21.4, 11.2 16.2
CLK-t0jm 7PD6 11.6 11.6 13.1 11.9 12.4 14.6 12.3 12.9 14.0
PSET-10 7P1 7.6 0.3 9.6 4.0 6.6 10.4 0.3 9.6 11.1
PSET-1QJAR TPD0 9.3 9.7 11.6 9.5 16.5 12.2 9.7 16.9 12.4
CLA-ID TPD 6.8 9.7 11.5 9.1 10.1 12.1 9.3 16.4 12.3
CLR-IQR TPDI 7.9 6.4 16.1 6.2 8.6 16.7 6.6 9.3 11.7
CLK-20 7901 36K 0.3 6.1 16.0 8.6 9.1 12.4 9.1 9.7 14.6
CLK-20 TPDl 39X 11.2 12.4 13.8 16.5 13.4 16.3 27.4 14.2 10.2
CLK-a2bR 7P0 31K 9.1 9.1 11.6 9.5 9.6 14.1 16.1 16.8 16.6
CLK-a0R TP9 31X 11.2 12.2 13.0 10.4 13.1 15.5 27.6 13.6 16.6
T-RISE 20 30K 3.6 3.? 5.3 4.6 4.3 6.4 4.4 4.7 7.6
T-FALL a2 30X 4.6 4.4 5.4 12.1 5.1 6.1 21.2 5.8 6.6

)

112

14 14 1

111

12 13 i
a iis

46 46 Of 121 46 6 4606 126 46 8 40 30 121 40 6 40 8 126

CLM-I 7981 99E-1 7996 O.R-O We91 CLK-2U 7P91 383(

6 46 1
13 it

"9 L 0 1111
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CIRCUIT TYPE TEXAS UESTR. ALS74 (FINML) 6/25/1 15341311

DELAY PATH LOAD 56 PF S.5 UOLTS
MINInMJ OWERAGE MXzWma

-55 C 25 C 125 C -S C 25 C 125 C -SS C 2 C 125 C

CLX-10 TPDi 7.1 7.9 9.6 7.9 0.1 10.3 5.0 6.4 11.3
CLK-10 TPDO 11.3 11.2 12.5 11.9 12.1 13.6 12.4 12.7 14.1
CLK-19BAR TPDI O.6 8.3 9.7 5.3 5.6 16.? 8.5 0.9 12.t
CLK-IOR TPDO 11.3 11.6 12.2 12.1 12.2 13.4 12.7 12.9 14.2
PSET-10 TPD1 6.4 7.6 8.2 6.6 7.2 0.9 6.? 7.6 9.6
PSET-IO&R TPD6 11.1 10.4 11.7 11.6 11.4 12.6 11.5 11.9 13.3
CLR-10 TPDO 9.0 10.3 11.5 16.3 10.6 12.4 10.7 11.1 12.9
CLR-tiw TPDI 6.5 7.0 a.5 6.6 7.4 9.3 7.6 7.5 18.3
CLK-20 TPDI 36X 6.2 6.5 8.3 6.5 6.6 9.6 6.6 7.1 9.9
CLK-20 TPDl 36K 11.6 11.2 12.0 11.6 12.5 14.A 12.4 13.6 16.4
CLK-201AR TPDI 30X 6.9 7.2 8.9 7.1 7.5 10.0 7.4 7.9 11.4
CLK-aORAR TPDl 3MV 10.6 11.0 12.6 11.5 12.3 14.1 12.2 13.1 15.4
T-MISE 20 30K 2.3 2.5 3.7 2.6 2.5 4.6 2.0 3.8 4.4
T-FALL 20 30X 3.2 3.2 3.6 3.6 3.5 3.9 3.8 3.6 4.2

11 13

112.
12.4

46 S 406 6120 46 6 46 6 126 46 6 40 58 120 406 46 01IlO
CLK-10 TPDI CLK-1ff TPOI CLR-1@ 7Pi8 CLK-20 TP6 30C

13. 111 is 1

13.16

12.

41 41 I 120 41 I 41 6 126 46 6 461 286 466 46 f6 120
CLK-10 TPOI P11T-10 TPIl CLR-166l TP1IC K-ML TPI 38N

12.4 1
1 12U

11 .6 

1

Is 
I*" 

*'

46 6 4611as 466 40 56126 4 146 465f129 436 46 1
axK-aM I TI PUT-1~ IpoE O.K-U TP9 34M CLX-USo MeS 3wf

3.6 /

"46 O 46 06 121

T-RASE 20 30
3.9
3.6

3.6
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cincuiT TYPE T.Z. AL5574 DC8845 11"'17"20 15846320

DELSV P*TE LOOD 5o PT 5.6 VOL.TS

1,01 CLK-1O SI6NNY'5W 6.1 7.6 9.6 5.3 6.2 16.5 0.6 6.6 11.?
Tftf CLK-10 SG62W04PF 16.3 16.4 11I6 16.4 16.5 11.6 16.6 16.7 11.6
TP&I C.K-ISM 1--7nu 7.4 7.1 9.4 7.6 7.5 9.6 7.6 7.6 10.7
TPRI CLK-20 1-380 00 TLN 16.6 16.1 12.6 16.4 16.3 12.7 12.2 16.6 13.6
TXZ OUTPUT CONETtA.-30 5.6 5.4 5.4 5.9 5.5 55S 6.6 S.6 5.6
TLZ OUTPUT CONTIOL-30 7.6 7.2 12.4 7.1 7.5 13.1 7.1 7.6 14.4
tZ. OUTPUT CTNOL -3O 16.9 11.4 14.2 91.2 11.1 14.5 11.4 12.3 14.9
TB0JOTPUTCOTRL -30 16.9 11.61.2 17 19.2 11.1 14.5 H.3 12.1 16.9
TRIM1 oT Id, 56SISOh5F 1.9 1.9 3.1 *.1 2.1 3.6 2.1 2.2 4.7
TFMJ. *T 10 SI66A4W 2.6 2.8 2.4 2.1 2.6 2.6 2.1 2.1 2.?
TRIME OT 20 1-36060TLN 1.6 1.0 3.6 1.6 1.9 3.5 t.9 &A6 4.6
TFALL AT730 1-30NOTLu 1.0 1.0 2.4 1.6 1.9 2.? 0.0 2.6 3.1

to 1F2.
14.

4664 462Of126 406 4666o126 4166 46 6126 4a6 462116
TWI CLK-10 SIsMevSWF TP91 C.K-IS 1-3OMm1. Tl'i OUTPUT COhfIOL.-36 W AT a? H HON1W

6 is C

161
S.6 III6

-466 1 601 466 460 6 46213 466 4012
Trf1a- 1-3T1V SOO~ Trif , o OTS3 OUTPUT COIM.t-3 -2NTIN AT 1056114 0.A 1-36W1N

A-4



CIKICZ TYPE 7.1. .S574 C41046 11/0090 1583691

"ELAY POTH LAS9 56 PF 4.5 VOLTS

-a C 2 C lagC -55 C IS C125C -aC 2 C IRS C
Trot O.K-t1 O Msp 060'S .3 6.3 16.1 5.4 6.7 16.? 6 9.1 1I.7
7,36 CLK-WQ 5660W 13.3 16.5 11.4 10.5 16.? 11.6 16.8 16.1 11.9
WDS CLK-3V 1-30000901" 7.5 7.6 9.? 7.? 0.6 16.2 7.1 0.4 16.9
TPRI O.K-ag 1-360SOM7LM 16.6 14 12.6 16.3 13.6 12.2 11.6 13.6 12.6
M fOUTPUT CWENE0-30 6.6 6.6 5.6 6.1 6.1 6.1 5.2 6.2 6.2

ii.? OUTPUT C~tONM30 7.6 7.2 11.6 7.1 7.5 12.1 7.2 7.6 12.6
TZI OUIPUT COMIEO-30 9.1 11.6 15.1 9.5 12.2 15.0 9.7 13.7 19.4
MZ OUTPUT COWWOL-30 11.1 12.5 15.5 11.3 13.1 IS.? 11.6 13.4 16.1

TOIN AT 10566004W/ f 1.9 2.2 3.1 2.8 2.4 4.6 2.1 2.5 5.1
TFM.L AT to 5660104W 2.1 2.4 2.9 2.1 2.5 3.6 2.2 2.6 3.1
TVISE AT 20 1-36010m17LN 1.6 2.1 3.5 1.9 2.3 4.1 2.6 2.4 5.1
TFMJ.. AT 22 2-360O66014 1.6 2.2 2.6 1.3 2.4 3.1 2.0 2.6 3.2

II
1L 12 to

11.~ 142.
0-10 1262

4630 465 2646 46126Ja 46 6 415N116 4661 41 Of120
WIft CLK-10 5I6WWIP36 O. CK-2S 1-3600~U TZN OUTPUT CONMM,-30 TPAU AT I 1 4010W

it. 616
1.1 15

4660465N61240 634651 26 4668 4@336126 466 46136 lf
7696 CI.K-I O 536004 TN OUTPUT C56Tn0L-IS r&L OUTPUT COMOL-34 TWI5U at IS 1-30TLM

3.2

LA4

---------------------------------------------------- I"



CZMCUIT TYPE T.Z. ALSr74 OC5549 11/17/66 15941851

R.ELY PTI L soI pr 5.5 VOLTS
NINIDSD 4ffwE Impnum

-si C as C 1cC -c sC C -o C aC lgC
-fo-.. .. ... 0-1-w.r ------- 7 .-?, ----- .... 5 - -- ?_9,--- K 9 .......--.0. .... . ... 1.. 4..-----7P31 a.K-i0 5l60fi14WIP 7.? ?.5 9.5 7.9 7.9 16.2 6.1 6.3 11.4

rms6 CLXk-0 S06WSe46PF 10.2 16.3 11.7 11.3 1.6. 11.9 16.5 16.? 12.2
TPDI CLK-0 1-30ON51TLN 7.6 6.6 9.1 7.2 7.2 9.6 7.4 7.5 16.4
TPDS CLk-ag 1-380NM9TL 16.2 9.6 12.2 11.7 10.4 13.1 13.6 11.6 14.6

0w OUTPUT COpTROL -30 5.4 5.6 5. 15.5 5.2 S.2 5.6 S.4 5.6
FLZ OUTPUT CONTROL-30 7.6 7.4 13.2 7.1 7.6 14.1 7.4 0.6 15.6
MR OUTPUT COMT/OL-30 7.9 9.3 16.3 0.6 16.0 17.1 8.1 11.9 19.6
TZL OUTPUT CONTROL-30 9.6 10.4 13.3 9.6 11.6 13.6 16.1 11.8 14.6
7W3SE AT 10 590"44PF 1.6 1.7 2.8 1.7 1.8 3.2 1.6 1.9 4.2
TFALL AT 10 OSIS6l5 F 1.7 1.7 2.2 1.7 1.3 2.3 1.0 1.9 2.5
?W3SE AT at 1-36NM~TiLN 1.5 1.5 2.5 1.5 1.7 3.6 1.6 1.0 3.9
TFALL AT 20 1-380-NO TLN 1.4 1.4 2.4 1.6 1.7 2.6 1.8 1.8 3.8

to 2.4

13 12.2

12 2

40 6 415 0 6 -48 1 486 11 126 466 86 55121 46 140 186

TPD6 CLK-10 56SM44PF UTP T CLJ( UT 1-3W M.N -3 MT OUTPUT CONTK-39 MA1LL AT I*111 00 PFF

41]1 2.4

Is.

40 6 4686120 416 4 5196 464 6 6 4 450 18 I

TPuI CLK-10 s00m eF F1 OUTPUT CMM-31 rat. OUTPUT COTROLW - v miMe AT 1 1-306SU0ILN

A-45

is 3.2 ,.



APPENDIX B

DC CHARACTERIZATION DATA



IA M41

400 7 TEST IA VCC 45V . ....

'OUT VS EOUT(O) .... ::c ......

360 TEMP 3.---

TYPE AS804

MFR T.I.. . . . .

: 5 Z 2. .... . ....T T. ........41 .
+..........

3120 DAE_098

... : OT.. . ........ . .. ..

.. .. .....- .-------

120 -JC .21 . ...... .... ..

.. ......~..._

.. ... . .l

.. .. . . .. . ... .. . .. *.* . . . .... . . .

2. . .. 0. . . ... ..

2B-0



___ --~--TEST 2 (VCC 5.5V) 101' OUT VS EU 1
TEMP

TYPE ASS04 90

.7.. .. .DATE 10-8480

OTY 10 .

I 1.2 7V -

~~-1~- -+...K 240

.. . . . . .. . .

.... .- .. ...
+1250 C 120

.. . . .. . . .. .... . .. . .

... ... .* .. ...

2 3 4 s 7V

M41.

B-2



5 U41

TEST 5 (POWER) .. .... :n
... TEMP 3

I ~... ....... I ;
TYPE A .. * 4 4

* . . . 2......... ....
MFGE T0--80.... ................................ 4

go * OTY 10 .. . .

. 1&0 ... ~ .j.. . . . .
.. . .... .... a i70 ... ....... . 4

............ .............. ...

60 -

..... . . . ...... 4 ,,................... .... ... . . . . .. '

40

30-



(NOTE: OFFSET "Y' BY +5) TEST 48 5.5V7

.... 'IN VS IN (SKOWN)

.... ... ... .4 ..:..... . .T........

........ 
DAT.J

+1.6~~ . . .. ... .. .

.... ........ 1--* m ~ OTY UNITS 10

. .. ......

.. ..-. .... .

7i -- ----

-. 0c

.... ... . . . . . . . . . . ii.

-. 44

.1.7]
m . ....- ...- - 1- - -- _ _



q 4R Eq

.......... ....- 4.. --- - U

sqq

.. ......

S .U

... ....... .................

B-5



1A M41

............K~~ ESAVC.V..............................:, t

Iourv~ourO~.................................

TEMP 3 ....... . . . . . . . .

130 TYPE ASS08. . ~ . .-.

M4FR .. ~ . . -- 4

DATE 10-9-80

ISO OTY 10 ~ <-

BI y .sc. --

10OUT 3 
.4.

........ j.-..IF:

. .. . .. . - - ,-..-.. ~ . . .

.. . .. . . ......... ..... . +...

68-

. . .- ... . . .. .. . . . -- . - -



400-
.. .... TEST 2 (VCC 5.6VI

'OUT VS EOUT(1 21 . 1 *~, TEMP 3

YPE ASSOB

-.. .. . . . . MFR ___ ___ __

DATE 10-9-go
BY -SC-

-. ;. - ______ -I--- -OTY 104.
1,2 - 2.4V

I i OUT 3

.. . .. .

-- - - - . . . .

+15C ,,O-- c~

.. . .. ... .. ..

.... ..... .

10 +125

1. ...... .

B-7



TEST 5(POWER). .

.... ... ...... ... .. . .

.. TEMP 3 . . .... ...
TYPE AS80S .. ..

............ i....
. . .. ........ .. . . . . .

.. MFG T.I. :;::::;~...

.. DATE 10-9-80

OTY 10.. . .

...... ....

1&0

70. .

....................

60~ ~~~~ ~~ ......... ....- .... .. . ...-

777~~~~7 .. . . . . . . . . .. . . . : : *e,

m::

.. .... .I.. . m  -
B-B .. o



..... .. TEST 48 sly....

-(NOTE: OFFSET "Y" BY +5) ...*' : IN VS EIN (BKDWN)

E

+1.6 ...... ...

...... .. MFR TI

... .. T E.....KBY -i- -
+1.2 1K t ..... :.. .. .

INI

.j . ... . .. . . ..j -

.. . .. .. .

.- .... ... -...

-1.6 1

. . .. ... ... ... ....

B-9



Nt 0 >

-- T 7---7 -- -- -- N

-A- I- N

t > u cc..... ..
whZ WA > IL .

. ~ ... .... .-Z C

.. ... ... ..--- --- ---

. . .. . .

+

B-i10



7,TEST IA VCC 4.5VT T2 W T

... TYPE AS181

* MFR ..... '

DATE 10-2-80

...QTY 8 . . .
160 _

B S ..... 

S =SUM

10 M-0 CN=l

20 OUT CN +4,P. FO

120

100 -

40

20 -

B-11

* .-- -



fTEST 2(VCC 5.SV1 00
I E MA

-- I.-- j OUT Vs OUT 41 )

TYPE ASi81

*............................ ...... ........
---.-... BY DAEJ

Soo

VA-1 9=0

80-1 or 0 700

2-.OUT FC, P. CN+ 4

-oo

EWO

-- --- ----- ~-



5 M41

...............
Ipsv E .. ..

TEMP 3 ISO18

TYPE AS181 .. . . . .. . L i
*.. MFG .1

*. DATE~j j 1028 . . . . . . 6

I - 1,2,3.6,7,19,21,23 t
. . . . . . . 140

* 0 - 4.5,.18,20.22 .. .. .. 77 ..

. . . . . . . . .

,. 120

-~~~~~~~~~~ .........~..** ~ .5O~~ 5c 0

-+125
0 C . .

.........
. .. . . . . . . . . . . . . . .

. . . . . . . . .

. . . . . . .. . .... .... . .... . .. . . . . . . . . .. .

40

.............

... ~ ~ ~ .. . . ... . .

............. ......... .... ... .........

250C

+125. .. . . . . . . . ..... ... . . . . ..

*55pC................... ........... . ..Eps(V :
. . .. . . . . . . . . . .........

_5.

12 3 4 5 6 ?V

B-13



iTEST 4B
(NOTE: OFFSET "Y" BY +5) EKD N

.... .. .A VS IN'8 K WN

E -:......

+1.6 1 ...- .. i~

.. .....+.... DAT E0--8

;.., t ... .. I . .:::* QTY UNITS 8

-, IN CN, M. AO, B0

+ .8 _j - m

I- *-__ ------- 1-- EI

.*~ .. .......

.4.4

I . .._ ._ __.- --

................................ ............ ........................

...............................................................~

-1.2-_

--- --- -- - --- ---

. .. .... .

8-14



-. - -. - - -- -

o o , o .

.. .. .- .. ....... ... ... .......... ... .

.. .. ......... ... ... .... . ... ... .. .. ... ..

B-1 5

i . ... . .... -t .. .. .. . .. . .. . . . .. . . .

! 
U

-. z > 7 -

1. --

SI--_
I .. V. . .. . ... .. ...

~~ ~B-15LIF

,-...- _ ? .-. . . . ... .. . .. ..-* - . -r . --. - -- -- ---. .- ... . -..



M1 N

7a

. . . .. ..... I . .. .- - - - - - - - - - - - - -

. .. . .I.... U.... ..

. ......... . ...... . .. .. ........... .... .

-------- -- - --

---- - - - - - - - - - -- - - - - - - - - -

USl

.. .. . .........

B-1

AL



N >

... .. . .. . ..

. ...- -- --- - -- -- -- - - - -

-Aft



C NCM
-- N 4- I V

.. ..W )N11

-~- -- -- - - -. . . .

..............

In... .....i i

1*'0

B-1 8

L- -.-- r------- ---------



I, .

4 -4

14 4

7 . 7 
In 

.

I

B-1 9



TESTIA VCC 45V................... .... ......-- j-
'OUT VS EOUT(O :0)

* .TEMP 3T

ISO TYPE FAST 181

*. MFR FAIR.

*** DATE 10-2-8O

.. *. CITY 8

*'- BY -JC-

-- S=SUM ~ T

140

M=O A1 9= 1 . . .. .1

4- 4r -

20__ _ _

1002



I ITEST2(VCC55V 10

*1 ~[OUT VS EOUT(ll

;!:TEMP 3

.. .. .... TYPE FAST 181

MFR FAIR

DAT 10-2-80

BY -c
so

. TYJ.a

..................
* .\A=l 8=0

OUT FO. P. CN 4

<.... ...... .. .......

--- -- - --

jj3. 'I. :. 7~~E 50

.............
40

-77--4-....... -------.........

.:. 4 ......7.771
'I5 

c W 
25

0C

2~-L 3 4 5v 7V

A141

B-21



-- 5 M41

TESTS5 (POWER)
EpS VSEpS

TEMP

go TYPE FAST18 .. .. .. .

*... DATEJg ,

. OTY 8 ... ....

4. S. B.4 18. 20, 22 GN D
............ ..........

70.. .......

............... 7. .... :: ...::.. .. .

.....................

E .. ...... .... . . . . .

30 ___ __7. .. .. ..

.................... .... . .

.................

a............................ C.... . .. . l

10 250

. . . .. .E 
S V

.............

1. . . . . . . . . . . .

.--.- ."-.--.- -. .. _ -B-22 ~



.. .... . .... ......i ! i .2 .2 2 ...... ........... ...
........... ... i

. . . . . . . . . . . . ... . . . . ..

IIIi I O

* I "

.- " .' . -.-

.. . . .. . ..1 .. . .. ..,

- ----- ----- --- ----

I,

... ... ... .. ... . . . . , .... .. .... v

I . I ...

B-23



NI 't N 4R

.. . . . . .. -.~ - - ----

* 1

4 4

.... . .. .

-4.



I f . . . .... . .... . ....

.. ........... . . .. . . ..... v T. ... .... ..

5i

IgRI... .......

> ): J-I.

>F

.... .. ..... .-- --- --...... ... . . . . _ N

I a

.. ~................

I~~~. ... ..... 1 . ---

B-25



< 
I- N

. .
N N - -

(VW)NI 1

- - -

> 
I

S....... 
... .. 

i

.IQ

I --- - --- 
---

-
. .- 

----

B-26



TEST~~I I A(V15V

OUT VS E~9)-I 
" -

IESIAVcC.5) 

~

io TYPE...L. 

-

it-T

120 
-s

.4 1 1 ~ -

i i 4p

4 K.,1,5,8I 0 24

120

tK 
i ______

8-270



- -I,-- - - TEST 2 (VCC 5.5V) -

TEMP_L

360 1I TYPE .AM2 4
a_

MR T.I.

DATE10-4-8

-2 OTY 10

1.,2,4,7,9,13,15,18,2 2.4V
-.- 3.5,10.14.16,19.21 -. 8V

. . .U

..... ...... . . ..... .... . ....

... ... .... 0-

1201
LL ..... ....-2 ....

.13



100 5..-.~- 7 7 M41

TEST 5(POWER)

Ipss~s ' Y: s.... ... ...

MFGLU..
............... .

:,. DATE 10-24-80.

* OTY 10-
BY~. <. . *'.. . .. . .. . .

............... ..... ........... ...

.. .. . . .. . . . .. . .. . . . ,

70I

50

q V . .... . .. .

.... : 125PC

..-.. .. . .t .. .. . ...... ..

202



I I (VWu)N11  1

> PP

.------- ---..

... ... ..

... .. .... .. ..

B -30



-04

........ ..

. ~~ ~ ~ ~ . . . .. . . . . . . . ." - - - - -

~B-31



77 TEST 1 A 4VCC 4.5V)- 21AM4

IOUT VSEOUT(O

TEMP 3

180 TYPE FI1DOCS036 4., .f,1.. K1j.

DATE 1105-807

CITY 10 1
160 H

BY iv / t IiIT
* OUT PIN (12)1 YLi

140

1DD

E ':...w

60

40 . ... .. . * . *

t.

1.0 1.52.0 2.53.0 35

B-32



100- -10

*1jTEST 2(VCC 5.5V) 10

1TEW 3

....I TYPE I'll

IMFR FAIRCHILD

.........--------- DATE 11-08

Ii.By -JV-

CITY 10 6

.. ... .. .. . OOT

* .OUT PIN 12 (1Y)

70 I .- ALL INPUTS @2.5v 7

50 -5040 140

1 1%

..................................

+1 2 3 6 7V
45

M41

B-33



20T 5 M I
TEST5 (POWER)

TEMP 3

.............

DATE 11 -06-80 . . ,I

16 OTY 10

By -JV- : ;
1 =. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

- =ALL INPUTSHL......

141

~...... ...... ...... :....

.. .. . . ..... . . ... . .. . . .. .. .#

# 4 5.. 6...

-. - - - - .--.-.-- . . . . -... .. ~- _ _



-7U

Kr TL K' I9iuI
aZ

-w ------

KI.

--- -- -- ---- - ----

L.>
* Ir

B-35

-- - --.--- - -



aL

m > ,

-~ I-

-aw -I.-Yf t4

........... .... .... ..
. . . . . . .... . . . . .

. . . . . . . . . . . . .

*2*... .... .... +....

... *...............

_ _. ...... ....: ...

.. _____ .... _____ ............ ..... .

. . .. . . . . ..

....l0 .. . . . .

. .. . . . . . . .M

........ .. ..: ..-. .



* ... TEST 41B5.5VINOTE: OFFSET "Y" BY +5) 'N EINIBKDWN)

TEMPV

+1.6

. .... .... .DATE 4)-8

+1.2 -OTY UNITS 10R

IN PIN 1 (lAl

....................

oC

:4C.......... .................

14- - 4

-B-3



TEST I A (VCC 4.5V)

'OUT VS EOUT(O)

- TEMP 3 4
TYPE F20

- MFR FAIRCHILD

DATE 7-31480

OTY 10 f

OUT PIN 6 I

Itt

+125 C *..:

80

+20

.. ... .. .. EOUC

B -38_______t41

40 - -----. - -- r -r- ----



- 100
TEST 2 IVCC S.;V)

TEMP 3

TYPE F20

+25o~A - ~ 4--MFR FAIRCHILD

.1 I DATE 7-31-80

- ~~~ ~ B -- .-. ~ UPTINS

I so

c 70

.... ...... -..4 ---

.... .. ... . -----

.. .. ...... . .....

I . -40

........ ....

±. .. .. .T- ..

.... .. .... ....

--- ---- -- -------

-j-~+ 251 *C

10

~~Lj~~4Wo IIi L f7ETv

M411

B-39

A-..'--- . . -t------



4.05M4
a TEST 5 (POWER)

IPS vs EPS . . .

TEMP 3

3.6 TYPE F20

.. MFG FAIRCHILD

DATE 7-30-80.. . .

. .OTY -10
3.2

BY -Nv-

0 =ALL INPUTS @2.5V ., ,

2. 1=1, 13 @GJD .. .

2.8 l44
2.4

2... ............. ................ .... ........ .
. . . . . ...

* .... . ..

..2.. .4.. . ..

1.6 I



. . .. . . .

wA >

... .. . . .....I-

.. . . .

V ~ ~~~~~ . .. .-~ . .. .~- .- .. .- - . -. . .

. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



vUI..I I. U + '

I cc***..*~*.~ 
'

Jr >

.. . .. .. . .

.. . .. . . ... . 7n1

.... .....

.. ....... . . . . . . . . . . . ...

04

-- - - - - - - - -I. . .



. ..- TEST 483 (5.5v)

(NOTE: OFFSET "Y" BY +6) I I IN VSEIN(BKOWN)

- . . I ITEMP 3

. TYPE F2D

!Mlk .. ----- ... . ----- . MFR FAIRCHILD
--- -- -------- DATE 7-0 8

... BY -JY-

+24
. OTY UNITS 10.

.~IN PIN I

+250 C . .

I...>.--
-S&1C

+.08

.
-------- -----

-7-1

....... ... .

.............2.. . . . ... ..

B-43



I A N141
TEST 1lA (VCC 4.5V I . .. .. -t - -- 4

IOUT VS EOU(O) . ~

TE- M-. 3 . .. .

TYPE F4

MFR FAIR................... . "j it4-fp-

DATE 5-28-80.

t i-
BY 10.H

By - .. I V
* 3,1 7V. .. . .

11 =2.4V

140 OUT2

120

. . ... . . . .

100 -

so

0 -4n

....... ::::.:::::I:...:

20.55250. 35

.~~~ ~ ~ -44... . . .. . .

7B-4



2 "14 1

100F7 y7~ ~7 T77T. 77~7~ TEST 2 1VCC5.SAW
'OUT VS EOUT"l)

TEMP 3

g ............ . . .TYPE F374

MFR FAIR

DATE 5-28-80

B0Y
OTY 10 .,

1, 11 = GND
3 = 2.4V
OUT2

70 ..... .. .... . . ... .. . .... . .

60 ---..................

4 0 - - - - - 4 - - 4 -

30 - - - - --.

'4 4

20........ .

6 7V

B-45

0... . .... . .



TEST 5

*TEMP 3 1-
TYPE F374 {~ -~ ;I-
MFG FAIR - 11I

DATE 5-29-80

BY - . . 4.
OTY 10

3,4.8,9,13,14.17,18 =GNO=0 . .........

7011 2.4 - ---- .....

-% --- ---- ....... ... !. ...... .....

50>

.. . .. ...-.- -.-- --.-.-- -- --.- -- -- -

30~ -46- -

20 ----- --



q 
( 4A2j , i...,

US

.. . ... ...... ... .........
S . .... ....

. .... ... 7T ~ l i 'l l

. . . .. ..

. . . .. . . . . . .. . . . . . . .. . . ,

... ..... . . -.... .

..... .. . . ...

. .. . . . ,.. . . . . . . .

........ .. .. .. ... ....... ... i .. ... .. .

ii ;~~ ~ . .. .. . . .. . . . . .. .

1:1

B-47

(8



(0 .1 4A>

ID R
U- I

uc

u .. . ... . ...

W cc

.~ .. ....

... .... .. . ....... ~ +

. . . . . . . .

- - :

44,,+ +4

. . ., . 4-

4 4 +m



* (NOTE: OFFSET "Y" BY +6) TEST 465. 5VCC

E~ ~ ~~~ E t-*---IINSI(BKDWN)

j.TEMP 3 O

+1.6 .... .fF37
*MFR FAIR

* IK .. 'i DATE 5-28-80

... .. TY UNITS 10

INPUTS 1,3,11

--- ---- II
+.4 r

+1259 C *

. .U L .. . . .

.4*

-~~ - ------

-1.2-

K ........ ..

B -49



I A P.\ 5

TEST 1A VJC 4.5V

'OUT VS E OUT (0)

TEW 3I

TYPE-- Ejl_-.

MFFI _FAIRfCHILD

DATE 1-9-81

OTY 1 .

BY J.V .

OUT = PIN 3 410)

Pin 1. 4 Pin =2 5V

•n 9 
=

I-I

so,

, le . c

40

20

EOUT (V)

0.5 1.0 1s 2.0 2.53.

B-50
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..... j: -TEST 2 (VCC 5.5V)10

OUT VS EOUT~l)

.. ... .... .............. . .. .... . .. TEMP 3

- -TYPE175

MFR FAIRCHILDPDATE 1-9-8

.... ... OTY 10

-- - -- OUT=PIN 2 (10) f
PIN 1, 4,@ 2.5V

70HPin 9=

~.. .......
'I, I-50

IXK L 40

. ... .... . ...

..... ... .. .. .... .. .

.........................

B-50

-.~~~. ... ....-- --- -. --.- - -- t ; -



TET2IC .V

100

OUT VS OUT (1

. . . . . . . . .
TEMP 3

.. ..52 ..

TYP F17

90-



T, TEST 5 POWE R) ...... .1 . :.. ... ....

: TEMP 3::~ :
..................

* MFG FAIRCHILD.......... 4. .....

DATE 1-B"l .... ...

so i OTY 10 -

By J.V .. ''

0- *ALL INPUTS "H" ., 4,

1=CK-L.............
1 -. . . . . . . . . . . . . . .... . .

70 -.--.

All otha inputs "N"

................. ......... ....

..............

.............

40~. . . . ...... . ..............

... ...........

. .. . . .- . .. .. . - - -

... .... 0
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5 M41

TEST 5(POWVER) :~t

TEMP 25 0 cJ

90 TYPE F175

MFG FAIR

-DATE 3-20-81 
I

80 OTY 2

BY JC

OUTPUT SWITCHED--

70 itWITH Vcc6.0 Vots. I1-

60

~t

40

II
30 "

100
-~~~~p IV)- i-~l

12 t t i' 3 t 4 4 5 6 ?v
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ELECTRICAL CHARACTERIZAT ION OF SOPER SCHOTTKY.
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UT SI ED RADC-TR-81-194 NL'
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INOTE: OFFSET "Y** BY +5.1.....ET 555
I IN VS EINBKDWNI

... ...... ..... TEMP 3

0.6 --. TYPE F175

*MFR FAIRCHILD

DATE 1-9-61

OTY 10

---------- IN PIN I (CLR)

+_j __o

. . . . ...... _

.4.L

-1.2

o .3.....

..............

B-59



(NOTE: OFFSET "Y"' BY +5) :>.A TEST 48 5.5V

... .. ................ .............. ..- I1 VS EI KDWN)

2 IN

+1.2K TY1 F B J.V

74.T 
MFR FAIRCHILD-I--DATE 1-981

* ~ ~ ~ . .. .TY .. T..l.......

- t -- IN PIN 410D)

i 4

..1 .....

........- --

~.4 t-- ---. _

. ...... ......
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TEST 48 5.5V

+1.6 ZT-MP IL T M 3 OC

.. ... ...

... ...... ....

+1.2

. ...... ... ..

. > .. ...... .. ..

.44

-1.2

----------

B -61



TEST 1A (VCC 4.5V)

'OUTtV ~v OUT(0

TEMP 3

36TYPE J
MFR T.I. i

34DATE~ 7-08

- OTY 10 IL
32

By .V.

28 ti

24 ti

20j

* E

o2 4

F414
~ K

1.5 2. ' 3.5
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.. ... TEST 2 (VCC 5.5V) M
1OUT VS EOUT(1)

TEMP 3

.. .... ... ... .MFR T.I.

-- 1DATE 7-30-90

. -.- OTV 10

19~.*OUTPUT PIN 12

1-4- JuL70

* 3021

S 50

A40I

B-30



TEST 5(POWERI i.4~7T TTT F 5P4

TEMP 3 1:
TYPE ALS 11 ----- 1.---

T4 it
DATE 7~240.......... ............. ... ~

.. .. .. .. .. .. .. . ..... t......

. . . . . . ............. . ..

BY .. . ....

....... ...... .. . . . . . . . .~

42 c

....................... 50.C

. .... .... ... 1

.4 1 ' . ..... ... .. 4....

~4~~jPSSIR)

2 7V

B -64
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____ -- - - .-. TEST 48 5.5,(NOTE: OFFSET "Y' BY .6
44 V EIN IBKDWN)

................-- ~ TEMP 3 
0

C

+16 - -. T PE ALSI I

- - -- --- ----. ---- 
DATEL E....

BY J.V.

+12 - OTY UNITSJL 10 ...

- 1 ~~~ . . . I P IN 2 )

.. ... .)...

.81

4.

................

B-67:



TEST 1A VCC 4. 5VIAM4

t ~ ~ OU OU (r

TEMP. I

TYPE~. IV
MFRt T1

BY iV

OUTPUT PIN 6

*~[ iT L L~

.40

32j

24 {. 4 : t

B -68



IT 7j. TTTTEST 2 fVCC 5.5V) DA0
* . OUT VEOUT"l)D

TEMP 3

- -. I TYPE._&u_ 9

MFR Tj.. ..

DATE 7-30-80
K.I BY J.v. 8

.j,.OTY 10
... ...--- --- ... ... ... .. -.. OUTPUT PIN 6

I t 170

4 . . ..... ... 4... . ...... .. .. . .. .

10

+12 61C50

------ B -6

I'. - --. - -- . --- -'------



5 M41
S TEST 5 IPOWER) .. .;..

1 E

TEMP 3 .. .... . . . . . ~ . . . .

TYPE ALS20

DATE3

.................................. ....

.................................. ....

... ...... . . ..

1 50C +:

1.0

.4....................... .... . .---------



(NOTE: OFFSET "Y"BY 461 1
TEST 4B 5. 5V

-r----'- -- -~.. IN VS EIN (OKOWN)
.... .. ------- T E 3

+32 = tTYPE ALS2O
:....... ... .. .

MFR T.I1.

.. ..... .. DATE 7-3040

+24.. By J.v.

.. .i..... TYULIITS 10

IN PIN I

+16

E EIN W)

"0 . ....

.. ...........

-32
..... . ... . ... ..

B71

B-71
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1A M41

TEMP 3 .. ,~t

T*YPE ALS74 T-+ t

MFR T I

32OTY 10........ 1 "J

I-.J

32

I. 2. 2.5 3. /.ou 
5 o14 4

B2-7

to__________



TEST 2 fVCC 5.5V)10
OTVS EOUT(1

TEMP 3

- -- T-YPE ALS4.

MFR TA,

t ~ DATE 8-1880

.......... . .. .-Y 1

40

.... .. ...... ..

B -75



TEST 5 IPWE R IT~TT 4T I E
PS VS -~ PS .... ..

TEMP 3 jj~ 1 - 36

* TYPE ALS74 I- . It

MFG T.1 I ,

DATE 8-18-80 ,

77 OTY. 10 1--- - 3.2

BY JC

. .PSET L CLRH ..-i- - .... ....

. .... . . . . .

f... . .... ... ...4

.. . ...... .... ... . .. .

12A

~...... .

. ,.,. . . . .

.... .... .. .... 4 .... ..
.. . . . .X

........ B..6



-y0KIVI)N I. A 4
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-------- -- --
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so 3 4M41

FT'TTTT- 71

___.._. .. .

(A. '51 -I ; ... .IK .. I.
.- ...... . ' ,,

*UZ L . .. .

.. . ............ .. . . . . . . .

m~ aVI .:....r.

+ 4,j

. . . . . . .. . . . . .

. .. . . . .. . * A
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E .. ...... .. .
11N vs EIN (BKOWN)

+1.6
.. .. *::77 TYPE ALS74

... ..... .. 8 - 5 4

...... 4....

..- .. ....... .......

DATE B-9

.. ........ ... -.- .... .. .. ......
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- ~TEST IA (VCC 4.5V) II 4
f--- OUT VS EWT(O)

TEMP I

IOTYPE ALS674 1 T T..
MFR TJi

-DATE 11-12-80

160

B~i~Y i.v.

OUTPUT PIN 19 110) 4 .

140

-44

~uni:+

T

.... ........ -

E .... ... ..

0 .5 .. .. . .0 1..2.253..

..... B-B.1



-F-0
fl ,1' . TEST 2 I'Jc 5.5v) (MA

IOUT VS EOUT 11)

TYPE ALS574 g

MFR T.I.

I DATE 11-12-SO

BY .V. so

... ... . . .... . ... OTY 10

OtJT PIN 19 WJO)

PIN 2 2.5V 7

-55 0 CALL OTHER INPUTS
GND

-20

B-20
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6141

40 77 -Fi
TEST 5 POWER)

IpS VS EpS

.. TEMP 3 .i:...
3TYP 77L-7- -7-7

MFG T.I. . . . . . .

DATE 11-12-80 . :J: .. ..... .

. . . . . . . . .. . . . . . . . . . . . . ..10.

32BY 10. .. .... ..

AL4AAIP T . .. . ..

0 = LLDAAINPTSL .. .4.... .... .... ~
28 OUT PUT CONTROL L.-..... ....

CLK .

I ALL DATA INPUTS HT1 7

24 OOTPUT COKTROL L ..

.. .. . 4 ................... .. .

. . . . . . . .. . . . . . . . . . .

. . . . . ... ........ ... . . .

.............

tt

............ . .
16

4

1 2 3 4 5 6 7V
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40 TEST 5 (POWER)
I'PS VS . .

TYPE ALS574 ...... ... ~2 p' 1 ..
MFG TI. 7....

DATE 11-13-80 , . . . . .

0TYJ 10.

32-
By J.V. .,.

OUTPUT CONTROL ...... ... ..... ......... ..

...............

28 77

24. . . . . . . . . . . ........ .

:1:. ... ... ... .. ...... ..... .

.......... .......... 4

.............. .. ......... ....

16

...... ...................

8................... ..

................................... ...

12 1

- ~ ~ ~ ~ ~ ~ ~ ~ . . ... ... ....-.-- . - ..- --..- r -.



. . ..... .... .. . .. . .. ..~... -- ---. . . .1 - - +  -T . .
InI

E VW)N,,' 1  I :

. .... ....... ..... . -- --

IL~~ cc I-C

. . .
. -

- -. - - -....... . .......... .

'>K .- i

,.,.+ t

..;. . . .... .. . ..

..... . . -.---. 92iWk"

I.

I If

--- .-- i--"-;

. q

L I 
C................ ...... . ...

. ... . . ... .. .. . .

* I 
n

- ...... . .... .'4.... , + ,.. . U q

B-85



..... ....)...

> IL SU u

CA X LI

B-8



I.. ... ..

-B-8



TEST 48 5.5V( NOTE: OFFSET "Y BY +51 .. 'IN VS EIN(BKWW

ITEMP 3 0 C[
.16TYPE ALS574

I -MFR T.J

- DATE 1-12-80

By J.V.-

OTY UNITS 10

-t -IN PIN 2(1D1

> ...-4 .4--IV)

......................................

.12.

1. .........

-88



(NOTE: OFFSET "Y BY +5)
... ... .. 1.J IN vs ElNmKO~

EE

.06 _ _ _

.. .. . . .. .

25
0 ..*. ... .

.. ... AT 11-12-80 :

:7f 7 --+....4 t ... ... ...

.06BY JV

.. ... ...

.024
2.B-89
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(NOTE:- OFSE "" y TEST 4B 5.5V

* (OTEOFFET Y" Y ~: 1 N V EIN(SKDWN)

.- 2. 
TEMP_______

.06 .-- - { TYPE ALS674

* MFR T.I.

.06 *** iurujjjDATE________
OTY UNITS 0..

-- - -~. . . . . . . . . . IN PIN 11 (CLK)

.04

- -55RC -
EIN (V)

..i ............

.02 -v..

.04 - . . . --

06 * .1~ .
I , . ...... .......

.................... ...... ..... ......

- -...........---
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